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Multiple-spindle Milling Machine. 
We give with this engravings of a mill- 
» machine, which has been designed and 
tented by the superintendent of the shops 
the Faneuil Watch Tool Co., of Boston, 
Mr. Edward Rivett; one of the machines 
ving been constructed by that company, 
ho have it now in use on watch tool work. 
As will be perceived, the machine has the 
sual saddle and platen mounted upon suit 
le slides on the bed, so that it has the 
sual two movements at right angles to each 
ther, either automatically or by hand. 
\t the rear portion of the bed rises a col 
in, upon which is mounted, in the man- 
9) 


shown, a revolving sleeve D (Fig. 
ving three arms, which support as many 
vertical spindles, which may alternately be 
rought into position to operate upon the 
work by unlocking the piece D, and revolv- 
« it tothe proper position to engage the 
‘uteh, which is on the lower end of the 
fixed spindle H (Fig. 1). The sleeves £, 
in which the spindles are placed, are moved 
») or down in their bearings by means of a 
thread, which is cut their exterior 
surfaces at the middle, as shown in the en 
larged view, Fig. 3, this thread engaging 
with the threaded piece d, which is fitted 
nd held by the screws as shown. A disk 
is fitted to the upper end of each sleeve, 
which is graduated so that the spindle may 
be adjusted vertically by thousandths of an 
nch. The piece D is split where the sleeves 
fit into it, and these can be clamped firmly 
in place when adjusted by the clamping 


upon 


nuts shown. 
The spindle 7 is connected or disconnected 
the cutter spindles by the lever J, as 
shown, and may be driven either directly by 
the belt as indicated, or through the medium 
of the bevel gears and cone pulley, where a 
slower speed and greater power are desired 
A cutter grinding attachment is shown 
between the two columns, which is pro 
vided with an adjustable tooth rest, and a 
wheel spindle which can be set at any de 
sired angle. By this, cutters of any form 
n be ground in place. 

4 A locking pin holds any desired spindle 
place, or restores it to its exact former 
sition, and by means of this machine it is 
ssible to have three cutters all adjusted 
‘a piece of work, and use them one after 

the other without disturbing their adjust- 
ient, or that of the spindles in which they 
re held. 
may be used successively, and kept in place 
The advantages of such 


Roughing and finishing cutters 


nd in adjustment. 
n arrangement will be readily appreciated 
by those who have had much experience with 
iilling machine work. 


> 
Compressed Air at the World’s Colum- 
bian Exposition. 

Owing to the very low grade in Jackson 
Park, which prevents long gravity sewers, 
nd to the sanitary objection against empty 
ing the sewage into Lake Michigan, a sys- 
tem of sewers working under pressure and 
i sewage cleansing works were adopted. 

The Stone ejector system was chosen as it 
ippeared best suited to the conditions. This 
system will bear a brief description. The 
total t rritory to be drained is divided into 
drains by gravity 


sections, Each section 





sewers into the ejectors for that section. 








These ejectors are placed in pairs in pits un- 
der the ground, and are arranged to work al- 
ternately. 
tor untilit fills it; immediately, by automatic 
valves, the sewage is turned into the other 


The sewage flows into one ejec- 


age, when the other one is filled. Thus 
they alternate. Each may be emptied and 
filled once every minute, or it may be hours 
between the clicks of the valves. 


From these pits the forced 


sewage is 
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Fig. 2. 
MULTIPLE-SPINDLE MILLING 


ejector, and compressed air let into the first. 
The sewage is forced by the air into a high 


pressure sewer. As soon as the ejector is 


emptied the valves turn automatically again, 


ind the ejector is ready to receive sew 
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through cast-iron mains to its destination 


At the exposition it will be forced to the 
sewage cleansing works located in the south 
east corner of the park. 

The air located in 


compressors «are the 








power plant in Machinery Hall. 
be four of 


There will 
the Norwalk Tron 
Works Co. of the following sizes, one 26x 
30", two 22''x24 These 
machines will be used for the sewage system 
only. 

A Rand Drill Co. 22 
Ingersoll-Sargeant 18 


them from 


, and one 16°x16". 


and 34x48", and an 
and 34x48", will 
supply compressed air for all other purposes 
by an independent system of piping. From 
Machinery Hall the ejector air pipes run in 
ull directions, south to the stock exhibits, 
east to Agricultural Hall and the Casino, 
northeast to Manufactures, Fisheries and the 
Naval Exhibit (6,000 feet), and north to Mines, 
Transportation, Woman’s, by the ArtGalleries 
to the north end of the park 
7,000 feet. 


a distance of 
There are in all between four and five 
miles of air pipes already laid in Jackson 
Park, 

At Machinery Building the pipe is 10 
diameter, and it reduces in size as branches 
are taken off to 8’, 6’, 4”, 3 All 
1", 3” and 2 wrought- 
iron; all 6 


and 2’’. 
pipe is standard 
and above is cast-iron. 

The pressures used in the different eject- 
ors depend upon their distance from the 
Sewage Cleansing Works and upon the pipes. 

At any pit it must be sufticient to over- 
come the friction head in the sewer pipe, 
and to raise the sewage 55 feet at the cleans- 
ing works, 

f At present the highest pressure used is 
17 pounds. Reducing valves regulate the 
pressure at each pit. 

The pipe is laid four feet below grade. No 
equalizing tank has been placed at the com- 
pressors, as the capacity of the air mains is 
sufficient to take care of any fluctuations 
due to,the engines, 
the 
and the Rand compressors will supply air 
for running the elevatorsfin the 'Transporta- 
tion Building, and to operate the switch and 
signal towers in the railroad yards, They 
will also supply a considerable amount of 
power to the Mines Exhibit. 

By far the most unique use yet made of 
the World’s Fair is in 
painting the large buildings. Paint is forced 
from a closed tank into a hose pipe by air 


The pipes from Ingersoll-Sargeant 


compressed air at 


pressure, At the same time compressed air 
is mixed with the paint immediately after it 
the tank. The hose has a flattened 
nozzle which the paint leaves ina fan-shaped 
spray. All the painter has to do is to play 
away at the object he is painting, 


leaves 


moving 
the nozzle slowly as the work isdone. With 
this machine a i remarkable 
In one instance the paint- 
ers stood fully 75 feet above the machines; 
this wasin the Horticultural dome. 


man can do 
amount of work. 


Doubtless compressed air will be used for 
many additional purposes before and during 
the Fair. It is hardly probable, however, 
that it will be used to any extent for power, 
as that will be supplied by electric motors. 
4, Jackson Park, February 2d, 1893, 

a 
Cast of a Large Cylinder. 

An exceptionally large cylinder, one of 
four, for the compound engines to be placed 
in anew Sound boat, now under course of 


construction, was successfully cast a few 


days ago at the works of the Wheeler Con- 
denser and Engineering Company, Carteret, 
N. J finish 


The evlinder will to 96 inches 
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in diameter; its length over all is 14 feet 6 
inches, suitable for a stroke of 11 feet; its 
weight is about 25 tons. 
Sn 
Notes on Rope-driving—III. 
By M. E. 

From what has been said in the last article 
regarding the differential driving effect pro- 
duced by slight differences in the diameters 
of the ropes, it will be abundantly clear 
that great care must be exercised in turning 
the several grooves in a rope-driving wheel 
or drum in order to insure the ‘‘ pitch sur- 
the shape of all the grooves 
The im- 


faces” and 
being as nearly as possible alike. 
portance of this is now fully recognized, 
and special tools, gauges and other appli- 
ances have been devised in order to insure 
accuracy in this respect. 

Various methods of constructing large 
rope-driving drums are adopted by different 
makers, but with regard to the shape of the 
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grooves and the disposition of the metal 
forming the rim, European practice is fairly 
uniform, 
rim which may be taken as fairly represent- 
ative; the depth of the groove D is, how- 
ever, sometimes 
slightly greater than that here given. The 
writer has constructed the following for- 
mule for the various dimensions indicated, 
and these give results agreeing very closely 
with the practice of the leading makers. 
Let d = diameter of rope in inches; then 
the pitch of the ropes = 
P= 1.25 d + 0.25 inches, and the 
depth = 
D = 1.25 d+ 0.125 inches, while the 
radius of the bottom of the 
groove = 
R= 0.875 d; also W=d-+ 0.2. 
T=0.5d; 9=0.88d+0.1; 8=d. 
V = 0.25 d, and X = § V. 
In Table I. is given the approximate di- 
mensions obtained by these formule for the 


In Fig. 6 is given a section of 


less, and occasionally 


usual sizes of ropes used for main driving. 
In ordinary smal] transmission wheels the 
rims are frequently made flat on the inside, 
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as indicated by the broken lines, while for 
small powers 4n ordinary fly-wheel, with 
three or four grooves turned in its periphery, 
is employed. In large or even moderate 
-sizes of rope-driving fly-wheels, however, 
the weight is usually excessive—far in ex- 
cess of that required to insure steady run- 
ning, and in these cases the rims are invaria- 
This adds, 
perhaps, 8 or 10 per cent. to the cost of 


bly hollowed out, as shown. 


making, but it gives a more uniform section 
to the casting, and is generally advantageous. 
It might here be 
for rope-driving over gears for main driving 


noted that the preference 


in cotton spinning mills is in a measure due 
to the unavoidable use of the large and ab- 
normally heavy rope drums, which, running 
ata high peripheral speed, insure that per- 
fectly steady turning which is so essential to 
good spinning. That this is an advantage 
incidental to the use of this system of main 
driving is of no concern to the spinner, but 
as a rule it is a difficult task to convince him 
that as steady turning could be obtained by 
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spur gear were it possible to employ an 
equally heavy wheel running at similarly 
high peripheral speed. 

TABLE I. 


DIMENSIONS OF GROOVES FOR ROPE-DRIVING. 


Diameter of ) a 
Rope ad PD kW u 





in. | in. | in. | in. | in. | in. | in. in 
bo 1g 361% xX fs 1 

148 1h Moly 5a fe 36 1%4 
2 1% ke le fk we ve 1% 
214 2 ' 11h 34 ye ys 1% 
24 2 $4 1th fh be ye 186 
26 2g gh 2 “% Se be 1% 
Wg Le is 2s 8 fd 4a 1% 
234 22g 34 2%, 1 % 2 


With regard to the 
drums and pulleys 
adopted by different makers, and no very 
precise 


construction of rope 
various methods are 
rules can be laid down as to the 
number of arms or segments. It may be 
said, however, that for diameters of less than 
about 9 feet, unless especially required to be 
split, the casting is made in one, The bosses 


or hubs are, however, sometimes split in 


contraction 


three in order to relieve the 
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stress; rings are then shrunk on, as indicated 
in Fig. 17. Six arms are generally used for 
these wheels, but in some cases two sets of 
arms are employed. The usual run of wheels 
from 9 feet to 14 feet in diameter are cast in 
halves, six or eight arms being employed. 
Occasionally, however, narrow rope fly- 
wheels, of diameters up to 18 feet, are made 
in two pieces only, and with eight arms. 
When of moderate size wheels are frequently 
cast in one, but arranged so as to be readily 
split in two afterwards. For diameters of 
from 14 feet to 24 feet six or eight segments, 
and the same number of arms, is usual prac- 
tice, although some makers will use ten seg- 
ments for a 25-foot wheel. For drums from 
about 26 feet to 32 feet twelve segments and 
arms are generally used, while wheels of 
larger size are constructed in fourteen, six- 
teen or even more segments. The number 
of segments depends, to some extent, upon 
the width of the rope drum, but when a 
large number of ropes are used, necessitating 
a very wide drum, two wheels are frequently 
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used, the two rims being coupled together 
by bolts passing through internal flanges, as 
shown in Fig. 11. A few examples of 
methods of building up rope drums are 
shown in Figs. 7 to 14, from which it will 
be seen that there is some difference of opin- 
ion with regard to the distribution of joints. 
When the rim segments are joined midway 
between the arms, as in Figs. 11, 12 and 14, 
the several connections are simplified to some 
extent, but all things considered the method 
shown in Figs. 7, 8, 9, 10 and 13 is decidedly 
preferable, and the best practice certainly 
favors this arrangement. It must be re- 
membered that the circumferential velocity 
of these wheels is high—4,800 feet per min- 
ute—and with the joint midway between the 
arms there is a marked tendency for the joint 
to open under the influence of centrifugal 
force, the weight of the connecting flanges 
tending to increase the latter to some extent. 
With the rim joints at the junction with the 
arms, however, a rigid connection between 
adjacent arms is obtained, and the wheel is, 
structurally considered, a distinct improve- 
ment upon the other design. 
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It will be understood from the sketc).es 
that the built-up rope drum invariably « 
sists of a large boss, hub, or center, which 
is sometimes between 8 and 9 feet in 
ameter, and which is carefully machined «nd 
bored to receive the arms. The genera} 
method adopted is to turn the ends of ° ly 
arms slightly taper, to fit the corres}. 
ingly tapered hole in the wheel centers, 
then to firmly secure the arms by fold 
cotters. Some makers, however, pref 
turn the arms quite parallel, and trust ta 
good fit being obtained to insure an al 
Referring to thy 
sketches, Fig. 7 represents an arrangen 
in which the J-section of the rim is din 
ished gradually from the points of atta 
ment, as shown. This is, however, not now 
considered good practice, and has been 
carded in favor of the rim of uniform 
depth (Fig. 8). Fig. 9 is a simple and fa 
satisfactory arrangement of connecting thie 
rim segments and arms together, but t 
shown in Fig. 10 is decidedly prefera) 


j 


lutely rigid connection. 
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Fig.14 


especially for wheels of large dimension 
Fig. 11 shows a portion of a double ro} 
drum, being in fact two drums placed sid 
by side, and united by bolts passing throug 
return flanges F. In such combinations 
is advisable to arrange matters so that th 
arms are staggered, thus causing the ri! 
connections to break joint. Steel keys A 
are fitted as shown, in order to relieve th 
bolts of shearing stress. In this particula: 
example the drum was 34 feet in diamete! 
72 inches in total width of face, and groov« 
for 32 ropes of 1% inches diameter. Th 
wheel centers were 7 feet 6 inches in d 
ameter, and each of the 24 arms was secur‘ 
by two steel cotters, 2 inches thick by 
inches in depth. The total weight of th 
80 tons. (The arrang 
ments shown in Figs. 12 and 13 do not ca 


wheel was about 


for any special remark, but are given a 


examples by leading makers.) Fig. 14 show 
a somewhat unusual design, a wrought-iro! 
bolt # being introduced to secure the ar! 


to the rim and to the wheel center, this bo! 
receiving the tensile stress due to centri! 
ugal force. 
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\s will be seen, arms of various sections 
employed, and although the round or 
arm is most generally adopted, many 

<ers of repute adhere to those of cruci- 
form or f-section. The joints 
should be carefully machined, and great 
should be taken to insure a good fit 

the bolts connecting the arms and rim 

s ements, and they should invariably be 
| with check nuts, though this latter 
nrecaution is sometimes neglected. Barring 
racks are generally provided on the inside 
he wheel rims, as indicated by BB, but 
sionally they are placed on the outer 
iphery, as is shown at B, Fig. 11. The 
former plan is generally preferable, as it 
economizes the width of the drum—always 
To prevent fan 


several 


mportant consideration. 
tion of the arms all 
ecurely boarded up, provision often being 
ide for this, as shown at A, Fig. 11. 
lable II. gives dimensions of light rope 
vheels for secondary driving, with a single 
set of (oval) arms, Fig. 15, while Table III. 
es similar dimensions for wheels with two 
sets of arms (Fig. 16). Tables IV. and V. 
«ive dimensions of hooped hubs or bosses for 
ese wheels (Fig. 17). None of these are 
suitable for rope pulleys intended to act as 


large wheels are 


wheels. 
TABLE II. 


RopE—ONE SET 


it Rope PuLLEYS—134-INCH 
oF ARMS. 





For 1 or 2 Ropes. 
No. of T K 





Diam “arms. Stal ci a 
a ay b b, 
ft. in in in. in. in in. in 
3 6 6 is 1% = BH HH % 1 
4 0 6 pe 3 24 | 14 1% 
0 6 56 214 334 24g 13g 11 8 
6 0 6 5¢ 236 35g 234 1% 144 
7 0 6 56 2380 8H 15¢ 134 
8 0 8 , % 44% 2% | 15 | 144 
10 0 x 3% | 2% 444% «38 1% 134 
12 0 8 13 3 434 31% 2 134 
| For 3 or 4 Ropes. 
\; No. of ™ , at 
Diam Nes 7 A 
a ay, b b, 
ft. in. in. | in. in. in. in in. 
6 6 Ys | 1% | 8% | Be | 154 | 13% 
4 0 6 15 2 33g 2% 134 1% 
5 oh 6 5g 26 334 3 1% 144 
6 0 6 5g 236 4 3% 2 15 
c 0 6 5g | 23g | 4144 | 8144 «| 2m S| «158 
40 8 | fh | 254 | 436 | 34 | 24 | 156 
10 O & 34 2%, 17% 33g V6 134 
2 0 8 13/3 5144 | 35g «234 | «1% 
| | , 
} For 5 or 6 Ropes. 
No. of ™ 
) 
Diam | Arms. | A 
a a, b db, 
ft. in in. | in. in. in in. in. 
yf 6 1's 1% 3% 2% 2 134 
1 0 6 ye | 2 34 3 214 134 
0 6 56 | 246 | 38% | BR BRC 2 
( ) 6 | %& 23e 41g 4 234 216 
7 0 6 5a | 28g | 45g Bg BA | YY 
8 0 8 14 | Ms 154 3g 6 254 | 2K 
1 0 8 34 2% 5 354 314 »1 
lz 0 8 8 | 3 54a 8mGRsti«i MG 34 
TABLE IIT. 
Licht Rope PoLLeys—134-1ncuh Rope—Two Sets 


OF ARMS, 


For 5 or 6 Ropes. 


13 No. of ’ . 
Vian 
ea ae 7 A 
a a, b b 
t. in in. | in. in. in. in. in. 
3 6 6 1s 1% | 3 2 144 lg 
1 0 6 4s 21g 314 2454 13g 1'4 
0 6 94 21g 354 274 15¢ 114 
6 0 6 5g 234 4 3% 134 13g 
0 6 5¢ QWq_e 114 34 1% 1% 
s 0 8 43 5h | 444 | BR 1% C1388 
, O 8 34 2% 134 334 2g ee 
2 0 S 3 3 514 He 24g 15% 
For 7 or 8 Ropes. 
: No. of ’ , 
Diar 
m1) Arms. d A 
a a, b db, 
! 
ft in | in. | in. in. in. in in 
3 6 6 1s 1% 314 24 134 114 
4 0 6 yw | 26 3814 WH 1% 14 
9 0 6 5¢ 216 37% 34 154 13g 
6 0 6 5g 234 11, 34 134 13¢ 
~ O 6 54 236 ile 346 1% 1% 
8 0 8 Cs Sc > Sn 7 i 0) 
10 0 8 3 6 me Og | BBR O18 
12 0 8 ti 3 55g 38% 23g 1% 
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| 
| For 9 or 10 Ropes. 
| 
| 


: No. of an - 

Diam Arms. 7 A 
a ay b db, 
ft. in. in. in in. in. in. in. 
3 6 6 % |1%|38% 18 1% 1% 
4 0 6 rs 216 334 3% 15g 13g 
5 0 6 56 214 41g 336 134 1% 
6 0 6 5g 234 13¢ 36 1% 1% 
7 0 6 5g 23¢ 434 35, 2 154 
8 0 8 1s | 256 434 3146 2 146 
10 0 8 34 24 | 53g 8% CO 154 
12 0 8 i? 2h 1% 


3 | 6 444 


TABLE IV. 


DIMENSIONS OF Hoopep PULLEY BossEs—LIGHuT 


Rope PuLieys. 


a D é ti a D é f 
in in. in. in. in. in. in. in 
4 7 6 % 7 2 % 134 
4146 8 ny 1 8 138% 1 15¢ 
5 9 5g 11g 9 15 1 15g 
5 934 Yn ee 07 10 164% 1% 1% 
6 1046 4% «Od 1%, |: 12— 0:14 Qe 





TABLE V. 


DIMENSIONS OF SPLIT PULLEY Bosses—Licut Roper 
PULLEYS. 


| re No. of Bolts on 
ad D| P| H @ |S: P| Ps |" Bach Side. 


in. in.| in.| in. in.| in. in | in 

5 934 10% 6% 1 13g Ihe 1 1 
54 104 1144 7 1 «| 184 1%) 114 4 
6 |11 |12 |8 | 1 | 186 135] 1%4 1 
7 12%138% 9 116) 1% 116) 184 1 


8 144415 9% 114) 13% 15g 1% 4 

9 16 '17% 10% 18g 17 154 114 6 

17419 11 13g) 2 134) 144 6 

12) 22 12% 1%) We 2 146 6 
a 6 ie = _ 


Development of the Micrometer Caliper. 





It will be remembered that in our issue of 
Dec. 15, 1892, we published some account of 
the development of the now almost uni- 
versal micrometer caliper. In that 
article sketches of some prototypes 
of the present tool were given, 
among them one patented by “ citi 
zen” Palmer of Paris, in 1848. Re- 
garding this, we are enabled to print 
the following letter from the Paris 
representatives of the B. & 8S. Manu 
facturing Company : 

Paris, 6th January, 1893. 
Brown & SHARPE Mra. Co., Provi- 


fig 4 
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ARTICLE FIRST. 

To Jean Laurent Palmer, a machinist of 
Paris, 16 Rue Montmorency, on the 7th 
day of September, 1848, is guaranteed a 
patent for (15) years on a screw caliper with 


circular vernier, the same being guaranteed — 


to him at his own risk and peril without any 
examination as to its value or novelty, or to 
the fidelity or exactness of this description. 


ARTICLE SECOND. 


This decree constitutes a title to this citi 
zen Palmer for his invention, and to this 
decree is affixed duplicate certificates of the 
drawings and descriptions deposited by him 
in support of his original statements, which 
are hereby duly established, 

THe MINISTER OF AGRICULTURE. 

Paris, Sept. 7, 1848. 


With the translation, Mr. Forbes sends 
the following letter and comment : 


HopokeENn, N. J., Jan. 24, 1893. 
Your favor of the 20th is just at hand 
inclosing a copy of a letter to the Brown & 
Sharpe Mfg. Co., from Messrs. Fenwick 
Bros. & Co., Paris; together with a French 
certificate of a patent issued to Jean Laurent 
Palmer, for a screw caliper with circular 
vernier. 
this document explains itself. 
After looking at the date of the Palmer 
patent, the production in Bridgeport, 1867 


The inclosed liberal translation of 


of a micrometer is proved beyond doubt. to 
have been anticipated, 

IT send you herewith a sketch of the Bridge- 
port tool, which you will see was by no 
means as far advanced toward perfection 
as that of Palmer. I 
whether I made this sketch from the mi- 


cannot remember 
crometer owned by Mr. Wilmot, or by Mr. 
Law, but I think it was the property of 
the former.* In the blue-prints of the 
little 
back end of the screw sleeve and abutment 


a 


Palmer micrometer the pin in the 








dence, R. I. 

GENTLEMEN—In reading over the 
AMERICAN Macninist dated 15th 
December, we see that you seem to 
have a controversy or polemic with 
the Bridgeport Brass Co., about the 
origin of the 
Mandon, having some researches to 


micrometer. Mr. 
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make at the Patent Office, happened 5 3 
to come across the original patent {LLL Ee 
delivered to Palmer on the 7th of a 
November, 1848, and thought it . 


would interest you to hear about it. 
We beg to inclose copy of the patent 
granted to Palmer in 1848, and also 
copy of the designs attached to the 
patent. If you think it necessary, 
we could send at your request a 
copy of the full description of the 
principle. 
Yours most respectfully, 
FENWICK FRERES & Co, 

The copy of the patent we placed 
in the hands of W. D. Forbes for 
translation, which is as follows: 
MINISTER OF AGRICULTURE 

AND COMMERCE. 
PATENT OF AN INVENTION WITHOUT 

GOVERNMENTAL GUARANTEE, 

To the Minister of Agriculture and 
Commerce. 

In accordance with the law of 
July 5, 1844. 

In accordance with this law, on September 
7th, 1848, at 3 o’clock and (5) minutes, a 
citizen Palmer demanded of the 
Secretary of the Department of the Seine a 


named 


patent for 15 years on a screw caliper with 


circular 
regularity of this demand, it is decreed as 
follows: 


vernier. In consequence of the 





















































screw shows that it was intended for an 


inside micrometer, and it impresses me us 


being very practical. It is not surprising to 
me to find out that what we consider mod- 
ern is really ancient. 

(* Sketch referred to is precisely like Fig. 3 in the 
article published Dec. 15, and is not therefore re- 
produced.—Eb } 
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I was particularly astonished with this in 
making some researches in Europe, not long 
ago, in regard to small arms and machine 
guns. I found almost everything now con- 
sidered new, to be in more or less of a crude 
state in arms dating back years ago, and in 
some cases centuries. 

The one thing, however, which seems to 
absolutely belong to our time, was the in- 
vention or conception by Dr. Gatling of 
loading while firing, and which, of course, 
gives a continuous fire. 

The multi-barrel gun T found had been 
made centuries ago by Eastern people. I 
tried a micrometer on the barrels of one of 
They 


nothing in their outside diameter. 


these guns, seemed to vary almost 
Whoever placed the micrometer on the 
American market deserves to Share honors 
with its inventor, and I feel that the AMERI- 
CAN Macnintst does a very good work in 
placing before its readers any information 
which will throw light on the origin of so 
W. D. ForBEs. 


Though it would be interesting, perhaps, 


useful a tool. 


to read Palmer's description of his microm 
eter, it is not necessary so long as we have 
the accompanying sketches, which show its 
construction clearly, and that as conceived 
by him the tool was well developed, and 
possessed all the most essential features of 
the micrometers made at this time. We 
have left all the original letters of reference 
on the drawings, as these evidently show 
called especial at- 
It will be no- 
ticed that the frame or bow appears to have 


the parts to which he 
tention in his description, 


been split longitudinally for some distance, 
and a clamping screw used, which may have 
been for clamping the screw at any desired 
Though 
the graduations are referred to in the patent 


setting, or for taking up wear. 
as being a circular vernier, we do not think 
this is a correct use of the term, the draw- 
ings indicating that the vernier principle is 
not made use of. The sketches are repro- 
duced as nearly as possible in the engrav- 
been made to 


ings, no attempt having 


improve them. 





->: 
Making Cross Tubes. 

The cross tubes of boilers are made of iron 
or of steel. They are formed of plate rolled 
to the tubular shape and welded, and the 
flanges are hammered over from the solid. I 
will describe the method of their manufae 
ture in detail. 

After the plate for the tube has been cut 
off and rolled it has the appearance of Fig. 
Now it is 
not so practicable to make a lap weld as a 


1, A, and is ready to be welded. 
butt weld in long tubes. First, the neces- 
sary preliminary upsetting cannot be readily 
performed, Neither can so good a joint, or 
one of so even a thickness, be made by means 
Further, it is 
more difficult to weld steel to steel than to 


of alap, as of a butt weld. 


weld iron to steel, So the plan shown in 


Figs. 2 and 8 is adopted, the first being 
used for the tubes of small boilers, which 
are not so weighty but that a man can han- 
dle them; the second is for larger tubes, the 
weight of which has to be sustained by the 
smith’s crane. 

The tube is bent round until the edges are 
Within about $° of each other at the narrow- 
est portion, Fig.1. Those edges are then 
welded by the intercalation of a strip of rect- 
angular iron bar 2B between them. The edges 
of the bar are not beveled. 

If the tube A is of ‘glut’ or steel the 
“stick-in-piece” Bis of iron, for this reason: 
It is impossible to raise steel to so high a 
temperature as iron without risk of its be- 
coming burned. If the stick-in-piece were 
of steel it would too soon lose the heat neces- 
sary for welding. Being of iron it is raised 
{ that of dazzling 
whiteness—and thus it retains a welding heat 


» w much fuller heat 


long enough to allow the smith to unite the 
edges together. In reference to the use of iron 
with steel boiler makers believe that the nat- 
ure of the steel is largely communicated to 
the narrow strip of iron lying between it. 
Anyhow the work is much more reliable 
than asif a strip of steel were imperfectly 
welded between steel, 
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perfect weld the work 
in successive lengths, each of about 

Each welding is made to overlap 
the previous about two three 
inches; that two or three inches of the 
length last welded will be heated again with 


In order to make a 
is done 
6° or 8”, 
or 


weld by 


is, 


the next consecutive weld. 

The appliances used during the se ling 
of the tube are shown in Figs. 2and3. A 
is a common leveling block, which na 


Upon it a kind of 
For small tubes this 
as in Fig. 2; 


massive, is very steady. 
mandrel B is clamped. 

a rod of wrought-iron, 
ones, a stout hollow cylindrical 
Fig. 3. For 
a single strap Cis used 
The 
strap is of wrought-iron, and is secured with 
two cotter bolts D inserted in any two con 
venient in the block. Upon the pro- 
jecting end of Bthe tube His welded.  Itis 
heldup with the pronged or fork-like handle 
F, the width of the opening of the fork be- 
ing the same as the thickness of the plate in 


will be 
for larger 
casting, as in small mandrels 
shown in Fig. 2, 


for holding it upon the leveling block. 


as 


holes 


the cross tube. 

All ready the 
tube are laid lowermost 
care that they do not come 
tact with the 
That length of 
therefore, which has to A 
be welded at one heat 
is blocked up over a 
hollow fire, and the 
blast put on. The rec- 
taungular stick-in-strip 
is heated at an adjoin- 
ing forge by a striker. 
The boiler maker from 
time to time tries the 
heat of the tube with 


being open the 
the fire, taking 


into actual 


edges of 
in 
con- 
coke. 

tube, 

OB 


Section 


_ emia 
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The tube is further supported at about the 
center by the forge crane. The crane also 
swings the tube to and from the fire. 

From the little jinny Frunning along the 
horizontal jib G of the smith’s crane, a hook 
HT is suspended. 

To this hook is slung a pivot and lever JJ, 

From the 
E is slung, 

a chain or 





having arms of unequal lengths. 
end of the short arm J’ the tube 
and to the end of the long arm 
rope A is attached. The workman seizing 
hold of the latter is able to exercise complete 
and rapid control of the work, lifting and 
it instantly. This apparatus, in 
conjunction with the slewing of the crane 


lowering 


jib upon its top and bottom pivots, enables 
the work to be moved about as quickly as 
the The 
preliminary adjustment for height is made 


workmen themselves can move. 
with the screw LZ, a podger being inserted in 
the hole M. 

To enable the work to be turned about on 
its axis during the process of welding and 
of finishing off subsequently, a striker holds 
the pee end Nin a fork with a cross handle 
like Fin Fig. 2. The fork slips over the end 
of the tube with sufficient friction to permit 
of its movement by the striker. 
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the point of a poker, 
and judges partly by 
color, but chiefly by 
the soft and pasty con- 
dition of the metal un- 
der the of the 
poker, when the weld 
ing heat 
Two or 
powdered 


pe int 
is reached, 
three 
borax is 


times | 


strewn over the steel in 
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Fig.1 Fig.5 J 
Z 
<4 ] K 
/ 
f 
” Section 
Fig. ?. through X-X in Fig.3. 
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The boiler maker stands on the right-hand 
side, and a striker on the left, and strike al- 
ternate blows, while another striker slowly 
rotates the tube with the 
The blows are delivered approximately at 
an angle of about 45° with the axis of the 
tube. The effect is first to spread out or 
bell-mouth the tube slightly, as in Fig. 4 
By the time about as much bell-mouthing as 
that shown in the figure has been done, 
though the end will still be at a low blood- 
red heat, it will be unsafe to do any more 
work upon it without running the risk of 
cracking it. It is therefore put back into 
the fire and re-heated, and another spell of 
work done, increasing the bell-mouth. This 
my be repeated three or four times, depend- 
ent on the quality of the material and the 
smartness of the men. When the bell-mouth- 
ing has passed an angle of about 45° then 


pronged handle. 


the flange is soon turned into the angle of 
90° with wooden mallets, substituted for the 
iron hammers hitherto used. 

It is finished upon a cast-iron block, hav- 


ing its face of the same curvature as required 
for the flange. 

The flange at the other end of the tube is 
To 


formed in a precisely similar manner. 
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boiler or cylinder, but it would puzzle Mr 
Crane to find one. Age is no proof of num. 
bers, and when I wrote of six-whecled 
trucks I was referring to usual practice 
what Mr. Crane says as to the differences of 
conditions in America and England I acree 
entirely with him, and have expressed m\ 

self in the columns of the AMERICAN M4 

CHINIST in almost the same words, save nd 
excepting his appreciative references to the 
appearance of this island, which needs ti) be 
seen to be believed in, but I don’t think \r 
Crane sufficiently recognizes that whit | 
have all along advocated is the use of sinele 
engines of appropriate dimensions on just 
those American railroads which do approich 
English conditions, and that I have sent 4 
week or two ago a drawing with weichts 
and dimensions of such an engine which |). 
done a duty hitherto not surpassed even })\ 


the No, 385 of the Empire State. Of the or 
dinary American traffic I do not pretend t 
speak. Its needs have been met by the 
American locomotive man, but when we 


come to exceptional traffic and find that fo) 
high speeds an American train requires ;in 
engine so very much heavier than trains of 
equal weight require in England, at equal 
speeds, we must 

that there is a ci 
The weight of cars has 
nothing to do with the 
matter, for we are deal. 
ing with train weight 
irrespective of 


see 


ise 


Cars, 
and this it is that 
leads me to conclude 
that were the six 
wheeled truck more 
common, the traction 
would be reduced both 
by reason of bette: 
bearing surface, and 
better distribution of 


weight on the rail. 
Now if No. 385 has 
small wheels I do not 
want Mr. Crane to stop 
Saying so, but even if 
it has run high speeds 
and has small wheels, 
this is no proof it’ is 


TODO. oeetadaaea 
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the fire. When ready , [ fr . \ the best engine for high 
he draws it out, his lp! LE I * 0 speeds, and indeed if 
attendant brings the Ise D Ui ns . mz il it is the best, as Mr 
bar similarly heated, Cc) | C|| = % Crane argues, what is 
and lays it over the e) A O Plan the meaning of seven 
narrow opening. At r | foot wheels now made 
the instant of com- peer: jx; OR Se ch ig. 4. and making for fast 
mencing the weld the p’ A? traffic by American 
relations of the edges D al —— x 7 engineers? It means 
and of the bar are those LB “ simply that before Mr 
shown in Fig. 1 (see i \ Crane is. convinced 
tion). The bar and the Oy \ \\ that wheels should be 
tube being at the weld A Elevation t proportioned some 
ing heat a very few Zz 4 ; B } ¥ - aes what to speed, he will 
blows suffice to drive ae Fig. 3. W Fig.6 find that they have 
the bar into the edges Mixwia Caose Tous. actually become so and 
of the tube. are running the Em 

In Fig. 2 the length @ represents about After the joint has been welded, and the grip the flange already made during the pire State and other fast trains, and we 
the length in proportion to the total length surfaces smoothed and finished the ends are formation of the second, an appliance like may equally look forward to the use of the 


of the tube that is welded at one heat. The 
free end of the bar 2} is lifted up and cut off 
to be weld. 
Generally the 
first, 


re-heated for the next piece of 


practice is to weld the central 


lengths and the end lengths subse 


quently. 
weld has been made, the 


a hollow tool 


As soon us the 
surface is smoothed over with 
and sledge, and the tube is returned to the 
fire for the next heat. 

In Fig. 8 the appliance 
cross tubesis shown. The 
cast-iron, and its two faces, a and d, 


different curvatures to suit tubes of differ 


used for heavy 
mandrel Bis of 


are of 


ent radii. This is clamped down upon the 
block A with two straps ( ©, held with pins 
und cotters, bolts d. The clamps do not 
press directly upon the bar, but upon the 


or 


astrip of angle-iron D, interposed 
and the bar. The angle-iron 
a little at the end D’, 


edge of 
between them 
is opened or set out 


The object of this is to prevent the tube # 


from becoming jerked upwards and mis 
placed by the force of the blows given dur 
ing welding. One of the tube 


slipped underneath, the set up portion of the 


end being 


angle cannot jump upwards, 


flanged thus: 

It is necessary to support the tube level 
upon a firm block, and to hold it in such a 
way that it shall resist the force of the ham 
mering to beat the 
The following is a suitable method: 

In Fig. 4 A is the ‘ 
pliance common to all forges, 

Upon it and within the strips any suitable 
cast-iron block Bis laid. This one B fits be 
tween the strips and is curved to the radius 
of the tube. The tube is kept in a horizon 
tal position by being to rest upon 
the adjustable stand C. The tube is rotated 
and prevented from being driven backward 
by the of the 
forked similar 
handle 


necessary out flanges, 


swage stand,” an ap 


allowed 


force 


handle 


hammer blows by a 
to Fin Fig. 2. This 
Fig. 4, the illustra- 
tion representing the work after one end has 
been flanged, 
The end of the tube that has to be flanged 


is not shown in 


is brought to as high a temperature as it 
will safely stand—about a welding heat— 


laid upon the block Band stand in the posi- 
tion shown in the and very gradual 
ly and cautiously the end is opened out 
with broad hammers of the form in Fig. 5. 


figure, 





that shown at the left hand of Fig. 4 is used. 


The length of the tube is gauged while 
the second flange is being formed with the 
bent rod used as shown in Fig. 6. T. TI. 

a 





English Locomotives and Railway 


Management, 


By W. Hl. Booru, 

has something excel- 
lent under this heading, but I must correct 
just one or two little items. When I 
“what surface contact has to do with adhe- 
sion?” this did not imply that I had not heard 
of Mr. Swinerton, of Boston, but 
that | had heard of him, and if Mr. 
greater adhesion it is 


I see that Mr. Crane 


asked 


rather 
Swiner- 
ton’s wheel does give 
is rough, for 
as he makes give very little departure from 
the true circle, and I say, that, 
my opinion, even if a wheel had four square 
inches of rail contact all the time the adhe- 
sion would be no greater. Then as to six- 
My reply to this is that the 
bar frame of the locomotive is older in Eng- 
land than almost any other detaii except the 


because it such narrow facets 


moreover, in 


wheel trucks. 





single pair of drivers, heavier rails, and | 
ter load distribution. 

I do not look forward to the use of light 
whole, but with the above im 
provements engines like the N. E. single, 1 
cently illustrated, would pull the present 
American trains, for they pull heavier trains 
In fact it is a mistake to think that 
the comparative lightness of English freight 
trains and freight engines is any measure of 
the passenger traffic engines and trains. Eng 
lish freight engines are very small and light 
They 


er cars as a 


here, 


have six coupled wheels only, and 
these are only rule 48” or 50” diamet 
and the total weight is about three 
that of a passenger locomotive, and they w 
run if allowed to do so sixty miles an ho 
but rarely exceed forty with freight trains 
We know what small wheels will do in the 
way of speed quite as well as other people 
know it, but we also know what large wheels 
can do, and we know this by actual practi 
It is not a matter of theory or opinion, | 
fact. 

I see that Mr. Pullman has been reported 
as saying that the result of a recent English 
accident proves that heavy cars are the safest 


asa 


fourths 

















Ir 


led 
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which to ride, and the reporters of the 
daily papers here have been writing in the 
sume strain. Their text has been simply 
that in the Thirsk accident a Pullman 
yas not broken up and its occupants were 
inhurt. None of the reporters noted the 
fact that between the Pullman car and the 
engine were two other cars of lighter build 
offering a structure from sixty to eighty feet 
in length, probably of yielding material, 
through which the Pullman ear had to break 
its way before it stopped Of course what 
was really proved was the advisability of 
gradual stop. 
fhe engine was piled up on the rear of 


car 


the freight train, and the rear of the passen 
ver train headed by the heavy Pullman ex- 
pended its energy on the unfortunate two 


leading cars. Had these also been Pullmans 
ii is probable that the escaping third car 
would have been badly wrecked. Is it not 


mistake to suppose that either a light or a 
heavy car has any special element of safety ’ 
In a train of light cars the destructive ener- 
v is less, and so is the strength to resist it, 
the heavy car the destructive energy in 
with the increased weight. The 
teaching of this accident is that two old 
weak cars should head every train and con- 
tain no passengers, and it is quite customary 


I 


reases 


here to exclude passengers from the front 
end of the car next the tender. In the south- 
east of England the climate is favorable to 


CHINESTOOL Col 


| 


car life. On the 8. E. Ry. there 
Which cannot be less than fifty 


standing or rather running proofs of the ex 


are cars 


years old, 


cellence of material and workmanship put 
into them, and of the opposite qualities of 
the present imbecile management of the lines 
in this unfortunate corner. When Mr, Crane 
comes to see me, as | hope he will the next 
time he is over, I will show him specimens of 
in this 
Which will open his eyes in one direction 


car architecture traveling museum 
inyhow, and give him points that would en 
ible him to far outstrip Mr. Arthur in caus- 
lic remarks without, too, sacrificing veracity . 
except so far as that nothing he could say 
would come down to the actual facts of the dis- 
but 
paragraph ap 


vraceful condition of three of our roads; 
the funny thing is that a 
peared in an American a few days 
igo speaking of ‘the South the 
Dover, and other important 


paper 
Eastern, 
and 
and this, too, was written by an 


Chatham 
railways,” 
Lnglishman who knew «all the time that the 
lines he named were unparalleled for bad 
When my 
themselves such 
Dblime the 

france is almost certain to pass over one or 


allow 
hardly 
visit to 


Ness. own Countrymen 


license we need 
American, who on a 
other of our three worst lines, if he makes 
up a sweeping generalization from a single 
Just 
re all feeling more than usually annoyed 
with 


mtravention 


seventy miles journey. ut present we 
all our railroads who have, in direct 
of the intentions of Parlia 
ment, put up freight rates from 30 to 200 per 


AMERICAN 


cent. 
on, more especially, agriculture, already over 
burdened by unjust land laws. The last act 
to regulate freight charges contains provi- 
sions which will be put into force if the 
railroads do not climb down from their un 
tenable position. 

In the meantime a great impetus has been 
given to the coasting and river steamers, 


This is having a very serious effect 


and the event is proving a source of revenue 
all over the country to the people on the 
long-neglected highways, and it is pleasant 
to note a very sudden and serious shrink- 
age of railway earnings since the 1st of Jan- 
uary when the new 
shrinkage which will tend to show stockhold 
ers how small a proportion of intelligence it 


rates commenced, a 


has pleased providence to distribute amongst 
do not think that American 
rates could be possible here 
ideal 
quoted so low are 


directors. I 
under even 
American rates as 
bulk, and hitherto 
English rates have not, considering the fact 
that the railroads collect and deliver, 
heavier than American rates for similar par 


management, for 
for 


been 


cels, but now there is no doubt about. it, 
though it looks likely not to last. In the 
meantime the railroads are diverting all the 
traflic they can into other channels, and when 
the rates are again lowered the new chan- 
nels will remain open, a continued loss to 
the railroads. The saving fact is that the 
Soard of Trade has powers under the act to 








AT 


THIRTY-SIX-INCH 


fix its own rates and embody them in a bill 
to Parliament, and a persistence in the pres 
ent charges will foree this result, and end 
fought on the 
tion of railway rates, the political divisions 


in a general election ques 
being pro tem abolished, 
——-- oe 
Thirty-six-inch Engine Lathe. 

We present with this an illustration of a 
heavy thirty-six-inch engine lathe built by 
the Lodge & Davis Machine Tool Co., Cin 
cinnati, O. 

In its general features and characteristics 
this lathe is essentially the same as those of 
smaller sizes built 
and which are familiar to our readers. 

It will be noticed that the bed is of great 
depth and massiveness, that the head-stock 
is unusually long and bolted to the bed at 
three points in its length; that the feed rod 
may be driven either by belt or gears, by 


by the same company, 


which latter a feed ranging from }" to y4o 

may be obtained either in the carriage or 
cross-feed, the compound rest being also fed 
automatically at any angle. 
is inside the bed, as near as possible to the re 


The lead screw 


sistance, and is engaged by an open and shut 
nut, operated from the front of the carriage. 

The spindles are of steel, the live spindle 
having ground bearings running in compo 
sition boxes which are readily adjustable for 
weur. Feeds are reversed at the carriage, 
the gearing in the apron being so arranged 


that no harm can come of the two feeds be 
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ing thrown in simultaneously; so that the 
gearing can be thrown out when cutting 
screws, and with an automatic stop for the 
carriage. 

The apron is attached to the carriage in 
as to further stiffen it, and the 
slides attached to the lead screw nut are fit- 
ted to the solid metal of the carriage, so that 
they do not depend upon bolts or screws for 


such a way 


their rigidity. 

The foot-stock, though very heavy, is read 
ily moved along the bed by the pinion and 
crank shown 

The general proportions of the lathe are 
well shown by the engraving, and it is made 
with any desired length of bed 

Se aes 
LETTERS FROM PRACTICAL MEN. 
Boiler ‘Treatment, 
Machinist : 
under medical treat 


Kditor 
Perhaps no patient 


Aime } ican 


ment suffers more, and is more patient with 
the 
steam boiler. 


al under maltreatment it suffers, than 
the Ill-fed, overworked, and 
exposed to extremes of temperature, it is lit 
tle wonder if it becomes sickly. Congestion 
is the source of all boiler maladies, and when 
it becomes necessary to prescribe for it) the 
that are 
Nearly all of these remedies are composed of 


remedies offered are bewildering 


unknown drugs, and being chemical in their 
action are presumably injurious 


_ 


-) 


while on the inside the surface in contact is 
never less than the diameter of roller; hence 
the stiéckK—‘‘ there’s the rub,” and 
me the only remedy lies in the direction of 
larger roller, or stud 


seems to 


anti-friction 
bearing, both of which will, of course, have 


some 


to be governed by other conditions, which 
make ideal proportions impossible. 
Hl. HARDINGE. 
Adoption of Standard Sizes of 
Long and Short Keys, 
Editor American Machinist: 
In your valuable paper of January the 


Keys— 


dth I tind several tables of sizes of keys for 
shafts, and notice there is a difference in some 
instances from a table which was made by 
me some time ago and adopted in my works. 

As there 
may be well to discuss the matter more fully, 


is no regular standard in use it 


so that shafting manufacturers may adopt a 
standard table of keys, which will, undoubt- 
edly, be of much value, the same as the 
adoption of standard diameters of shafts that 
the manufacturers now use. 
I will first state that Lapprove of the taper 
fy per foot. 
I dif- 
Keep the width as near as possi- 
ble to the fourth part of the diameter of 
shaft. 
There is one important feature of the case 


Regarding the width and thickness 
fer some. 


In thickness I vary still more. 


of which nothing has been sid, and that is 








I 
wlll 


th 
‘is, a “Ny 
it 





ENGINE LATHE 


At the risk of 
I beg 


being called a boiler doetor 


vest a mechanical cure 


leave to sug 
thatis at least not injurious, and may be a 
specific for all boiler diseases, A) pound or 


two of fine plumbago introduced into the 
boiler will lubricate the precipitated parti 
cles so they will not stick to form a seale, 
and existing scale becomes slippery and loses 
New 


Will probably never acquire a seal 
be less Hable to ¢ 


its grip boilers treated in this way 
and may 
WrOSION 

This seems to be a commonsensical expe 
dient, and as faras it) has been tried it is be 
lieved to be 


i SUCCESS 


Kneineers are all invited to participate in 

this experiment and report to the AMERICAN 

MACHINIS' C. W. Crawrorpb 
Cam Rollers, 

Hadittos Vachinist: 


In reply to the query of 


American 
Mr 


I had so much 


Gribben, 
the case 
stud 
and with such a large 
the 
was cylindrical could hardly be a 


would say that in 


trouble with, the Wiis and roller 


1 diameter, Gam 14 
cam and small roller the fact that roller 
serious 
long 


objection; the roller was 3 The gist 


of the whole thing appears to me to be not 
so much the shape of the roller as the dis 
stick, be 


tressing tendency to the shape 


what it may, and the means to overcome it 
The real reason it sticks is, in my opinion, 
the 


while working 


great difference in contact surfaces 


on the outside it touches on 
leneth of the roller, 


but single line, the 


the effeet of 
other dimensions. 

Making a key for a 21e or 3a shaft } 
wide and ,°," thick as per scale (thickness 
measured in the middle of length of key), 
said key is 8" long and with |," taper per 


longer or shorter keys upon 


foot. This key will be 2” thick at one end, 
and 4” thick at the other end. When we 
drive out such «a key und must use a so- 


called key drift, we have a fair thickness to 
hammer against without upsetting it, even 
if it was driven in very tight, and has been 
in use for a number of years ina damp place 
where it may have been partly rusted tight. 
Now let us take for an instance a key 16” 
thick in the middle; it will be 
14. on thick end and ,7," on thin end, andif we 
are obliged to take it out with a key drift we 


long and 4% 


have only 7%," of metal to hammer against, 
and a long key is much tighter than a short 
one, ind we ought to have, if any ditfer 
According to the table, 
however, it is the reverse. 


ence, more metal, 
If this key is in 
very tight the chances are that we will up 
set it by trying to drive it out, and the re 
sult in most is that it will 


instances not 


come out, 

There cannot be «a standard of thickness 
greatly in length. Thick- 
according to length. In or 
der that we do not get too many sizes, | 


where keys vary 
ness should vary 


would suggest that we make keys say up to 
If 14 
thicker, und if 18 or 20” long 
1’ thicker, and so on 


10° long, the regular thickness given, 
to 16” long 2,’ 
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I receive every year several shafts with 
pulleys on them sent to my works, some- 
times only forthe purpose of having the keys 
taken out and pulley taken off the shafts. 
In some cases the pulley must be broken 
and the hub split. 

Itis an old saying that a good general is 
more careful in making his plans to lead his 
soldiers out of a battle, in case he has to re- 
treat, than to lead them in, and so it is with 
a key, and I therefore prefer quite a thick 
key, so that we can get it out if necessary. 
On special heavy work and very short hubs 
we put in two keys in one shaft 90° apart. 
With special long hubs where we cannot 
use keys with noses, the keys should be 
thicker than the standard, and ought there- 
fore to have a second standard of sizes. 

As shafts are made at the present time 
usually #,’’ less in diameter than even inch 
es, I have made a scale of dimensions adapt- 
ed to shafting as made: 


Diameter of Shafts. 


Width. 
34 to 12.” af" 


Thickness. 
“Ca 


16 1 i 
1% to 1\% 16 7 
1,7, to 144 34 4s 
14@ to 24, 2B 
21’, to Qa 4 ta] 
2}% to 3y; 34 28 
315 to Bh4 % % 
318 to 4,3, 1 th 
4,7, to 444 14 4 
17%, to 584 14 8 
bY, to 634 14 ie 
6% to 73% 134 14 


Keys longer than 10 inches, say 14 to 16”, 
js thicker; keys longer than 10 inches, say 
18 to 20", 4” thicker; and so on. Special 
short hubs to have two keys. 

If the AMERICAN MacuiNist will give its 
aid and request men to criticise the articles 
on keys and give their opinions as to how they 
think keys should be made, we may come to 
a standard in a short time. P. PryYIBIL. 

New York. 





Use of Section Paper. 
Editor American Machinist : 

In your issue for Feb. 2, page 6, I notice 
with great interest a paragraph entitled, 
“« Seetion Paper and Its Correct Use.” Mr. 
Norris says it was first adopted by Brown 
& Sharpe Mfg. Co. in 1886. Considerably 
more than ten years earlier than that, I in- 
vented the same thing, and failing to induce 
Keuffel & Esser, and one or two other like 
concerns, to see any advantage init, I bought 
a ream of brown paper and had it ruled. I 
inclose you a part of one of those sheets. 
I gave a part of my ream away to mechan- 
ical friends, and used of it 
myself, but for several years past have not 
Its utility to the 
designer can hardly be over-estimated, 

Mishawaka, Ind. R. D. O. Smira. 


considerable 


had frequent occasion. 


Wetting Coal—Punmps, 
Editor American Machinist : 

Mr. Booth brings up the subject of wet- 
ting coal, and the use of the steam jet. 

The writer made a test at time to 
determine for his own practice whether the 
a hotter fire, easier 


one 


seeming advantage of 
work, and less smoke that came from wet 
ting coal was all right financially. The re 
sult obtained at that time with Clearfield 
coal and Harrison boiler was as follows : 
Coal dry, amount per square foot of grate 
per hour in pounds, 12.6; 
6.89 ; water evaporated per pound of coal 
to steam at 212°, 10.33 


per cent. ash, 


from water at 212 
pounds. 

This test was for two days, when another 
test was made, the coal being weighed dry, 
and then wetted in the usual manner, but 
not weighing the water, with this result: 
Coal burned per square foot of grate per 
hour, 13 pounds; per cent. ash, 6.09; wa- 
ter per pound of coal from water at 212° to 
steam at 212° was 9.90 pounds, It is possi- 
ble that there may be conditions where wet- 
ting coal will pay, but for general work I 


think the above is an indication of what 
might be expected. 
Mr. Odell mentions cases that coincide 


with Mr. Booth’s in regard to the steam jet. 
It would be interesting if these gentlemen 
could give us the amount of fuel saved by 
the methods named, or whether it simply 
resulted in the prevention of smoke, and a 
clean flame when fresh coal was put on the 


fire. A steam jet under the grate, or steam 
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admitted to the ash-pit, even when it does 
not induce a current of air, will, in a large 
reduce the formation of clinker, 
and change the color, character and volume 
of 
thracites as well as the bituminous kinds of 
coal, and it has seemed to the writer that 
when an artificial draught was necessary a 


measure, 


flame. This can be observed in the an- 


steam jet was preferable to a blower giving 
dry air, care being taken to keep the volume 
of steam below the decomposing capacity of 
the fire. Whether there is any saving Iam 
not prepared to say, but have sometimes 
thought when watching it that it was 
fascinating and possibly as illusive as the 
use of ‘‘Kem-Kom” and like ingredients. 
It would be interesting to hear from any 
one who has made tests of economy of the 


as 


steam jet, either over or under the fire. 

Engineers sometimes have lots of fun 
with pumps, and I will relate an experience 
that has been anything but pleasant. 

The suction pipe was taken from a well 
that was fed from a river, and was 16” for 
a little over 100 feet, and 10” for nearly 200 
feet. At the time it was laid it was ex- 
pected to take a branch at the intersection 
of the 10” and 16”. 

The sketch shows a side view of the 10” 
the 
There was an independent condenser having 
a 14” water cylinder, a tank pump with an 
8” water cylinder that supplied water for 
various purposes, and kept at a pressure of 40 


pipe where pumps were connected. 


pounds with a pressure regulator; a duplex 
pump, with two 7’ 
water for hydraulic cranes and elevators at 


cylinders furnishing 


a pressure of 150 pounds, and the boiler 
feed. The height of this pipe above the 





<2 





am, =i | _ a 


cry | 
Pe nser TT 


—e To Tank Pump 


‘ ——e 


water in the well was about 15 feet, 





and the 
duplex and boiler feed were about 4 feet 
the found to be 
impossible to get any water with the boiler 


above other two. It was 
feed as connected in the top of the pipe at 
first, so this was changed by carrying this 
pipe down to nearly the bottom of the 10" 
pipe, Which remedied that difticulty. 

The tank pump trouble, and 
would take the water from the well at any 
time, even with no foot-valve. 

The duplex pump gave continual trouble. 


gave no 


In the first place it would not bring water 
from the well alone, but this had to be done 
with one of the others. It was all the while 
letting go and filling with air, and required 
that priming valves 
were put in, and a stream of water was con- 
tinually running from the discharge into the 
The that they 
could send a man that would point out the 


constant priming, so 


cylinders. builders said 
trouble, or they would furnish a new pump 
that would work. Their expert came, and 
said that the only thing to do was to put in 
a separate suction pipe for this pump, but 
as it would not had a 
suction pipe all to itself, it hardly seemed 
advisable to go to that expense for an un- 


draw water when it 


certainty, especially as it had to go under 
a mill for feet. I put 
valve into the suction of this pump, and 


over #150 a check 
everything has gone in fairly good shape 
since, although the duplex will not start the 
water in the morning. 

The builders intended an extra 
good working pump with large water pass- 
ages, so they took a pair of 8” 


to have 


cylinders, 
and bushed them down to 7”, which left an 
immense amount of clearance, and it is my 
impression that it is this large clearance that 
ruined the pump. 

When there is a head of water, it may be 
all right to have large clearance in the water 
end of a pump, but if it must draw its water, 
care should be taken that no more is allowed 
than is actually necessary. 

Most of the time there has been a foot- 
valve on this pipe, but when the pipe was 
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opened to put in the check, it was seen that 
the water never filled the pipe over two- 
thirds full, which accounts for the boiler 
feed not working when connected at the 
top. 

The 10” pipe is an ordinary bell and 
spigot, and apparently there is a leak, but 
as a large share of it has been built over, it 
is nearly an impossibility to get to it, and it 
will have to go as long as it will work. 

Is the 
bell and spigot the proper thing for a suc- 
tion pipe? It is possible to lay the pipe so 
solid that the joints will not settle, but the 
changing temperature of summer and win- 
ter will alter the length, and must work on 
the joints, with the liability of producing 
leaks that might not be noticed in pipes 
under pressure, as the small amount would 
soak away in the ground, but in a suction 


This brings up another question. 


would give an endless amount of trouble. 
A screwed pipe is not open to this objection, 
and if they could be made so as not to cor- 
rode, it would be the coming pipe for pump 


suction, W. E. CRANE. 





A Side Tool, 
Editor American Machinist : 

In the AMERICAN Macurnist for January 
26, ‘A Mechanic ” contributes an improve- 
ment in side tools. I desire to state that for 
the past 15 years I have tried to introduce 
this method of cutting away a portion of 
the tool to save grinding. I thought that 
there were some mechanics who could see 
the advantage of having a tool made in this 
manner. By constant watching I found 
that the majority of workmen would rather 
kill time at the grindstone in grinding the 
tool in the old way. I am _ pleased to say 
that I introduced this form of tool into the 
shop where I now work, and it is used ex- 
tensively ; the workmen would not use the 
old style again. C. E. Srwonps. 

Somerville, Mass. 


Inventor Traps. 
Editor American Machinist : 

In the AMERICAN MAcuinist of Jan. 26, 
this year, I see an article entitled ‘‘ Inventor 
Traps,” and as I think I have fallen into one, 
I wish, through the AMERICAN MACHINIST, 
to expose the same. Having obtained sev- 
eral patents in the United States, I have 
received letters recommending the applica- 
tion of patents for said inventions in Eng- 
land, and last year, in May, I sent to some, 
to me entirely unknown, solicitors of pat- 
ents in London, Eng., $15, which would 
secure my invention for a year, and have 
neither heard nor received any Ccommunica- 
tion whatever, except a receipt for the 
money, since, and though I have written 
several times, received no answer. If other 
readers of the AMERICAN MAcHINtist have 
had any similar experience, or if any one 
can tell me if and how I could obtain my 
money back, I would be very thankful. 

PASM, 
The Apprentice Question, 
Editor American Machinist : 

In your issue of January 5th you com- 
ment in your editorial on ‘‘ Apprenticeship,” 
and you say, ‘‘ As far as the machinist trade 
is concerned there is almost or quite nothing 
inthe ery that organizations of working- 
men are preventing American boys from 
serving apprenticeships,’ etc. As a ma- 
chinist, I think there should be established a 
legal apprenticeship system, either by the 
employers or workmen. The writer has 
worked in several shops in New England 
where the apprentices number half the ma- 
chinists; some places they are equally di- 
vided. In such places they do not employ 
the boy with any intention whatever to 
teach him the trade, but for cheapness, 
though he is called an apprentice just the 
same. If he picks up the trade by his own 
abilities, all very well—they do not teach 
him. The outcome of the majority of them 


is that they leave because they do not geta 
‘*show,” and they usually get into some 
other shop just as bad, on instructions, and 
finally become ‘‘tramp machinists.” You 
often hear foremen complaining of the poor 
men that come along these days, yet they 
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keep on making matters worse by fill 
their shops half full of apprentices, that 
little or no attempt is made at teaching 
Perhaps competition demands this, bu: | 
think it will be bad for the machinist in (); 
end; in fact, we see its effect now, with th 
country overrun with machinists, and waves 
coming to a lower rate every year. 

I think the International Association 
Machinists are just in their endeavor ¢ 
secure the establishment of a legal app 
tice system of four years, and one apprentice 
to every five machinists, which will wel] 
keep up the supply; and that a young : 
shall not be recognized as a machinist unless 
he serves his legal time, and shows payors 
to that effect. The employer, of cours: 
would be expected to do his part in te 
ing the boy the trade. We would h 
better machinists, I believe. Oya a 


Lathe Dogs, 
Editor American Machinist : 

I have an axiom that I thoroughly belive 
in; itis this: There are very few things in 
the field of mechanics that are not susce))ti 
ble of improvement. In your issue of Jar. 
ary 26 there is an illustration of a lathe dove 
which is very good indeed, as far as it govs, 
but in my opinion it has two faults. [t 
should, I think, have a lug or projection 0: 
the lower right-hand corner, as shown in 
cut, to drive with and balance the screw: 
this would have the double advantage of re 
ducing vibration at high speeds, have a 
tendency to force the driver on the work in- 
stead of pulling it off, and also be easier on 
screw than when driven from any other 
point 6n driver; secondly, the stud should 
be on face-plate adjustable to any distance 
from center of spindle to accommodate vary- 
ing conditions, and long enough to pro ect 
about 1’ ahead of live center; a piece of 
iron pipe of any length can be slid over this 
stud to reach still further out, as is often 
necessary in lathe work. This, as is easily) 
seen, does away with all torsion, or rather 
transfers it to face-plate and spindle, whic 
can easily stand it, while the dog and work 
very often cannot. This very torsion is r 
sponsible for more broken clamp dog screws 
than any other cause. This enables thie 
workman to get his work in and out of thi 
lathe with much greater facility than the 
old, popular and unscientific lathe doy 
How many men who read this article wil! 
recall the numberless times they have lifted 
a piece of work as high as the centers, sup- 
ported it on left arm, wiggled around, and 
swore some in their efforts to get the dog 
tail in slot, live center in center of work. 
and then reached over about a rod to vet 
hold of the foot-stock crank handle, while if 
they had but to stick it on center regard- 

of driver their work and difficult 
would be lessened, to say nothing of that 
nut or piece of scrap-iron that they had in- 
serted between shaft and end of dog screw, 
because the screw was too short from. being 





less \ 


broken off some time previously by the same 
torsional strain that loosened the serap-iron 
as soon as the lathe was started and tool 
plied. Two good clamp drivers without 
tails and one adjustable stud in face-p! 
will take from nothing to six inches in di 
ameter, will cost less and do as much and 
more work as regards variety than a full set 
of those antiquated things known as lathe 
dogs, do it better, and easier on work sand 
workman, and minimize breakage of screws 
and springing of work in lathe. 


Chicago, Tl. H. Harpina 





Simple Prony Brake Calculation. 
Editor American Machinist : 

Noting your remarks on the Prony br 
in issue of Jan. 26th, it occurs to me to send 
you the data of the form I usually prefer 
a matter of convenience. 

First. I reduce the horse-power to tlie 
basis of seconds instead of minutes, to si\ 
figures, or 550 pounds raised 1 foot per 
second, 

Then I make the length of my bra 
lever the radius of a 55-feet circle, or so! 
integral part of it—4 or }. 

The radius of such circle is 8.7535 fe 
or 8 feet 9.04 inches, which is usually a goo 


£ 
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ngth for heavy tests, such as turbine 
wheels, but which can be reduced to 4 feet 
{4 inches for small powers. 

Then by using a worm gear speed counter, 

‘ich rings a bell every hundred revolu- 
tions, all I have to do is to divide the weight 
in the scale by the number of seconds be- 
+ween the strokes of the bell, and add the 

st decimal of the result, to get the horse- 
ower at once. If the 4-feet 44-inch lever 

ised, multiply result by 5. 

Thus, in a recent test of a turbine, with 

8-feet 9-inch lever, I had 801 pounds in 
the seale, and the bell struck every 39 sec- 

ds. 

Now 


I 


801 _ 99.538, or 205.38 H. P. 
39 

This is a very easy and simple way of 
vetting the result, if you can use a counter, 
which gives the time occupied by 100 
revolutions, and may be of use to some of 
your readers. SAMUEL WEBBER. 


Charlestown, N. H. 





Mr. Arthur’s Nationality Perhaps, 
Editor American Machinist: 

Mr. Arthur’s letter has stirred up the 
boys very considerably, and the English sec- 
tion seem to think he is an American. Un- 
less I am misinformed, he is a Britisher, 
and worked in one of the large locomotive 
shops in Great Britain, so he ought to have 
had a good opportunity to compare meth- 
ods, and ought to speak with some au- 
thority. AVALON. 

Kingston, Ont. 


A Patent Case, 
Editor American Machinist : 

[ read with much interest ‘‘ Comments on 
the Patent System,” by Mr. C. L. Redfield, 
in your issue for January 26. Comments so 
just in conception are altogether too rare ; 
it is so much easier to find fault than to 
commend. I write this to express my ap- 
probation, and also to ask how the con- 
cluding suggestion would work in a case 
like this, which is actual in its detail, except 
as to the date of application, which I cannot 
state without search. 

G., of Kalamazoo, made an application for 
letters patent, having prepared the draw- 
ings and specifications himself—not very 
skillfully. There is no question that this 
was the first application for a patent for this 
particular subject, nevertheless it was re- 
jected. Being a man, and entitled 
under the law to two years delay, the mat- 
ter was allowed to rest for about a year, 
when he instructed an attorney in Washing- 
ton to look at the case, and advise him if it 
would be worth while to do anything more. 
The examination was made, and G. was 
advised that the rejection was not fatal. 
The case then rested about six months, and 
he sent a power of attorney with instruc- 
tions to fix the case up. The attorney then 
set about amending, and at the end of an- 
other six months succeeded in getting the 
case, with proper claims, in a condition 
satisfactory to the office. He was then in- 
formed that subsequent to the application 
of G., three other people, one of them a 
foreigner, had filed applications for sub- 
stantially the same invention, and that they 
had been put in interference, and that the 
interference had progressed so far that it 
could not be reopened to admit G., and that 
his case would be suspended pending the 
determination of the interference, and that 
he would then be put in interference with 
the successful party. The interference was 
not determined for more than four years. 
Then succeeded the most remarkable series 
of proceedings ever witnessed in the Patent 
Office, growing out of the combined igno- 
rance of a new commissioner, a lawyer who 
had no knowledge of patents, and an absurd 
charge by the latter that G. was a con- 
spirator seeking to prevent the successful 
interferent from getting his patent. The 
series of arguments and hearings which the 
commissioner then set up ran through nearly 
a year more. Finally, the new interference 
was declared, and notwithstanding G. 
proved by hundreds of citizens of Kala- 
mazoo an actual working machine a year or 
two before his competitors’ first experi- 


poor 


ments, the decision was against him. Now 
up to that point, which was at least five 
years ago, between seven and eight years 
had been consumed—mostly by the Patent 
Office itself. I asked one of G.’s attorneys 
about it, a few months ago, and he said the 
fight is not yet over. During the progress 
of it G. has died, and at least one of his 
attorneys. 

The general desire is to get through the 
Patent Office without delay, and it is not 
often that a combination of circumstances 
exist making delay desirable. The 14-year 
case is exceptional. It is the Bell Telephone 
Co.’s. Having procured favorable decisions 
of the Bell original patent, they naturally 
desire to prolong the monopoly, but the 
thing essential to a commercial instrument 
was unfortunately invented shortly after 
attention was called to the telephone. The 
invention was purchased, and the applica- 
tion was made in due time, but upon one 
pretext or another, it has been nursed in 
the Patent Office for all these years. It 
goes into force just before the expiration of 
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Now, are ‘‘ bound volumes” of any more use 
than that they form a comprehensive history 
of the development of the various mechanic 
arts, and is not the filing system, with a 
careful and complete index, by far the pref- 
erable way in which to preserve those treas- 
ured bits of Perhaps, Mr. 
Editor, this has been duly discussed in the 
past numbers of your paper, but is it not of 
enough moment to the younger readers to 
call attention to it once more? I, for one, 
would feel under obligations for a little ad 
O. A. SMITH. 


information? 


vice. 


A Machinist as a Grape Grower, 
Editor American Machinist : 

It will not be long now before spring 
will be upon us, and I presume a 
many readers of the AMERICAN MACHINIST 
Most 
all well-regulated gardens have some grape 
vines, and the object in writing this is to 
tell those readers of the AMERICAN MACHIN- 
ist who are fortunate enough to have a 


good 


will begin to look after their gardens. 


small garden, of a discovery that I made—or 
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the Bell patent, and the company expects 
through it to continue control of all tele- 
phones using a battery for some sixteen 
years more. R. D. O. Smiru. 


Filing Technical Articles, 
Editor American Machinist : 

No doubt there are many others besides 
myself who would be thankful for a few 
suggestions from the older members of the 
profession, whose experience has given them 
a wealth of information, in regard to saving 
technical literature such as occurs in trade 
journals, etc. I believe I have full files of 
the representative industrial papers for the 
last few years, and I begin to think they 
would be of much more service to me if I 
had clipped the more valuable articles which 
were pertinent to my business and placed 
them on file with a suitable index. They 
would certainly be much more accessible 
and more frequently referred to. I have 
tried the envelope system of filing for odds 
and ends, which was fully explained in 
your columns a short time since, and take 
this opportunity to thank the writers, for it 
has certainly proved the best of any ar 


rangement that has come to my notice. 





think I made 
Last year the writer was somewhat late 


in regard to grape culture. 


in the season in trimming the vines; the 
I found 
that the vines immediately commenced to 


sap was pretty well up in them. 


bleed, or the sap to run out, where the vine 
was cut. What to do to stop it I did not 
know. I got beeswax and put over the cut, 
and pasted it down nice over the stem; it 
made no difference how much wax I put on 
the sap would come through it any way. I 
studied over it for the next best thing to do, 
when I happened to think of a fellow shop- 
mate that tried to put ona grindstone belt 
when the shaft was running, and, getting 
caught, was whirled around the shaft at a 
fearful speed. When we got the engine 
stopped—and the poor fellow cut loose—we 
found that both of his legs were broken in 
several places. I assisted the doctor in cut- 
ting them off. I noticed that the doctor put 
arubber band around the good part of the 
limb to stop the flow of blood from the 
body, which it did during the operation. I 
thought, why won’t the same plan stop my 
grape-vines from bleeding? 
No. 16 annealed wire, and twisted it tight 
around the end of the cut vine. The vine 


So I got some 


‘i 


being soft and full of sap, it was tightly 
compressed by the wire band which com- 
pletely stopped the flow of sap. If this is 
any benefit to your numerous readers they 
are welcome to it. 
BenJ. F. HETHERINGTON. 
Indianapolis, Ind. 


- 
Pittler’s Universal Tool. 

We reproduce from the columns of our 
English contemporary, Engineering, some 
engravings of a machine which has been ex- 
hibited in London, and is the invention of 
Mr. W. von Pittler, of Leipzig-Guhlis. 

It will be seen that in general form this 
machine resembles a lathe, but has a bed 
with a cross-section shaped like a truncated 
triangle, in the center of which is placed the 
lead-screw, as shown in Figs. 2 and 4. 

Fitted to this bed is a carriage which sur- 
rounds and bears upon all sides of it, the 
outer portion of this being turned to fit a 
split sleeve which fits over it, and whichean 
be turned about it to any desired position 
and clamped in place. This sleeve has an 
extension at one side which is bored at right 
angles to the center line of the bed, and re- 
ceives a cylindrical bar, to the upper end of 
which is attached the tool-rest, and to the 
lower end a worm-wheel, by which it can be 
rotated in the manner shown, or 
clamped rigidly in place. By turning the 
sleeve upon the carriage the tool-rest may be 
moved to or from the centers, so that such a 
piece of work as a hand-wheel or a ball may 
be turned, and no other elevating device is 
needed. 


it can be 


The lead-screw is driven by either of two 
worms at the head of the lathe, one of these 
running at double the speed of the other, so 
that two threads are cut with each arrange- 
ment of change gears. 

Bevel gears arranged as shown at the left 
of Fig. 2 reverse the motion of the screw. 
The outline drawings not being of the same 
machine as the perspective engraving, some 
things are shown upon each that are not 
shown upon the other, one of them being 
the method of driving the worm-wheel to 
rotate the tool-rest, as shown in the per- 
spective engraving. 

By using forms for the purpose, the sleeve 
which embraces the carriage can be rotated 
as the carriage feeds, and thus irregular 
forms are produced of almost any desired 
shape, one of these shown by our contem- 
porary being a screw-threaded ball screwed 
into a hemispherical cup. 

By arranging the part of the carriage 
which holds the tool-rest to swivel 
upon a pivot at right angles to the line of 
centers spiral gears are cut, the cutter arbor 


sleeve 


being held on the centers; and by mounting 
a cutter arbor upon the carriage, and driving 
it by a belt from the countershaft, spiral 
reamers are milled, the spindle of the lathe 
being then rotated slowly to give the de- 
sired spiral, by means of « worm and wheel 
driven by a shaft having universal joints or 
The with which the 
tool-rest may be placed in almost any de- 
sired position renders it easy to apply and 
use attachments of almost any kind for gear 
cutting, worm-wheel bobbing, milling and 
such work, from which it takes its name of 
‘the universal tool.” 


couplings. readiness 


2 

A writer in the Hngineering Magazine an- 
nounces the rather novel doctrine that skill 
acquired by workmen is acquired ‘at their 
employer’s expense, and in time that he has 
paid for.” The know 
that the rate of wages paid covers this ex- 


man who does not 


pense of acquiring skill, or, in other words, 
that expense or risk which may arise from 
the lack of skill in workmen is allowed for 
in the rate of wages paid is, it seems to us, 
very poorly equipped for writing on in- 
dustrial subjects. 
ee 

Mr. Geo. A. Walker, who is well known 
to the machinery trade, has connected him- 
self with M. M. Buck & Co., of St. Louis, 
and will take charge of a machinery depart- 
ment of their business, in which machine 
tools and engines will be kept in stock, 
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AMERICAN 
Machinists and Engineers in the Navy. 

Quite a lively discussion of the points 
touched upon in Chief Enginecr Melville's 
report is being carried on in the columns of 
The New York Times, « paper which devotes 
special attention to army and navy matters. 
A correspondent of the above-named paper, 
‘Fair Play,” takes the 
position that no greater number of scientific 
educated but that 
what is needed is a body of such men as run 


who signs himself 


engineers «are needed, 


the engines of merchant ships, ¢. e., machin 
ists who, having had experience with marine 
engines, are to run and manage 


He declares that we now have in our 


competent 
them. 
navy a far greater proportion of scientific 
engineers—men educated in the theory of 
the steam engine and trained in engine de- 
than can be found in the navy of any 
the 


asked-for increase would give us about six 


sign 
other country, and that proposed or 
times as many such men per ship as are in 
the French He claims 
that it is the present excess of scientific en- 


or German navies. 


gineers on shipboard, and their reluctance to 
give the practical machinists any real re- 
sponsibility or fair treatment that is the 
main cause of the trouble with the machin- 


ists. He sums up his statement of the case 


in the following words: 


“To sum up, the bill to increase the en- 
gineer corps of the navy to 305 commis- 
sioned officers may appropriately be called 
‘An act to prevent the organization of a 
corps of engine drivers for the navy; to pre- 
vent the possibility of giving the machinist 
better quarters or better pay; to prevent 
giving promotion and encouragement to 
apprentices—‘ self-respecting, skilled work- 
men,’ It postpones the ‘proper time’ for 
considering the machinists’ claims until we 
get 303 designing engineers, and it asserts 
that the American machinist cannot be 
trusted to run engines in the navy; it fills 
the navy with engineers who become *‘ ner 
vous wrecks in a week or two,’ and de- 
prives it of the practical engine drivers who 
are trusted to run engines in the merchant 
service and in the ‘monarchical military es 
tablishments’ of Europe; it declares that 
the American mechanic is less trustworthy 
than the foreigner, and no measure has ever 
been proposed that tends so surely to dis- 
courage ‘self-respecting’ Americans from 
accepting an apprenticeship in the engineer 
department of a man-of-war.” 


This pretty 
strong, but it is at least interesting as show 


may be putting the case 
ing how the matter may be regarded by one 
who is undoubtedly well acquainted with 
naval matters 

It is undeniably true that the engines of 
merchant steamships are managed by men 
who, whatever else they may be, are first 
and above everything else practical machin 
ists. Whether or not there is any advantage 


in having scientific engine designers in 
charge of engines at sea may be a disputed 
question, 

In the merchant service such men are not 
employed in running engines, though many 
of the men so employed do, by application 
and study, become capable of designing, 

But the one thing we are quite certain of 


is, that whoever is engineer of 2 vessel, and 
is responsible for the work in that depart 
ment, should have absolute control of that 
department, and no one should have the au 
thority to either take his men away from 
their positions without his knowledge and 
nor to interfere with him 


consent, in any 


way in the management of his department. 


“> seneimed 


Technical Knowledge Not Needed. 


A story published in a 
the 
tailed to gather marine news guyed a new 


New York daily 


describes how f reporters de- 


group ( 


man put on by one of the papers, as a sub- 
stitute, who began by declaring his  beliet 
that no special knowledge or ability were 
required for the work 

Among the stories given him to publish in 
his paper was the following: 

“The California night boat 
hours late in arriving yesterday. 


wis seven 


She was 
delayed by the dolphin striker fouling the 
while One of the 


main-clew garnets, Which was used to clear 


unmooring, 


propeller 


it, caught in the starboard flemish horse and 


became wound around the fore foot It 
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carried away the pacific iron and injured 
truss and capshores. 

‘‘When the engines were started again 
the propeller strut on the starboard side 
off. One of the spare knight- 
heads was substituted, but it was unequal 
to the strain. As a last 
was unshipped and lashed to the dislocated 
part. 
ceeded in reaching port. There were a large 
number of passengers on board. Their ap 
preciation of the seamanship of the captain 
and his officers was expressed in an illu 


broke short 
resort the keelson 


3y this means the vessel finally suc- 


minated testimonial.” 
This, of course, is very funny to one who 
But 


Joston bouts, the 


knows anything of marine matters. 
that the 
‘Pilgrim,” for instance, which has a simple 


suppose one of 
beam engine and paddle wheels, had come 
in late, and the engineer had accounted for 
it in the following manner: ‘‘ The revolu- 
tion counter gave way without warning, and 
its failure to control the speed of the engine 
caused the thrust bearing to heat and finally 
burst, scattering the fragments about the 
room. One of 
struck the boiler head, fracturing it and 
allowing the boiler to become partially filled 
with ashes, while another struck the vacuum 
pan, breaking it, and letting the vacuum 
escape into the connecting rod of the high- 


engine these fragments 


pressure cylinder cover. 
thus thrown on this connecting rod twisted 
it so that it had to be replaced by one of 
the boiler flues, which 


’ 


The extra pressure 


was taken out and 
fastened in its place by heavy chains, and a 
cement made of equal parts of glue and iron 
filings. As we had no iron filings on hand, 
and had to file up the brasses of the disabled 
connecting rod to get a supply, it took con 
siderable time to get started again.” There 
can be no doubt that every one of the bril- 
liant marine reporters would have turned in 
to his paper such an account, and in the full 
belief that it 
every detail. 


was correct and accurate in 


—___ <>. 


Arthur T. Woods, 

Prof. Arthur T. 
known to our readers through his valuable 
contributions to our columns, died of ty- 
phoid fever in Chicago on the 7th 
Prof. Woods was a graduate of Annapolis 
and served afterwards in the steam engineer- 
ing department of the navy. He was after- 
wards Professor of Mechanical Engineering 
ut the Illinois State University, leaving there 
to become Professor of Dynamic Engineer- 
ing at Washington University, St. Louis. 
For about a year he has been one of the edi- 
tors of the Railroad Gazette, which work 
kept him in Chicago, where he has fallen a 
victim to the bad sanitary conditions. Prof. 
Woods’ contributions to our columns on 
“Laying Out Curves for Cams” 
“Epicyclic Trains” will 
membered, and are preserved by many me- 
chanies for reference on these subjects. A 
series of articles by him, published in the Car 


Woods, who was well 


inst. 


and on 
be especially re- 


and Locomotive Builder, on the ‘Compound 
Locomotive,” were published in book form, 
and constitute thus far the und 
comprehensive treatment of that subject. 


best most 
Ile became «a member of the American So- 
ciety of Mechanical Engineers in 1883. Prof. 
Woods was exceedingly well liked by all 
who knew him, and his death at the early 
age of 34 years is a distinct loss to mechani- 
He leaves a widow, the 
S. N. 


cal engineering. 
daughter of Admiral De Krafft, U. 
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Literary Notes. 


ELECTRICITY AND MAGNETISM. Being a series 
of advanced Primers of Electricity. By Edwin 
J. Houston, A. M., Professor of Natural Pbi 
losophy and Physical Geography in the Central 
High School of Philadeiphia; Professor of Phys- 
ics in the Franklin Institute of Pennsylvania; 
Electrician of the International Electrical Exhi- 
bition, ete. 


306 
The subjects 


book of 


little 
index, 


This is an excellent 


pages, including an 
are presented in a very simple and popular 
style, easy to read and to understand, and 
accompanied by practical deductions and 
applications, the whole forming a book well 
for beginners and men 


adapted practical 


who wish to become familiar with the sei 
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ence of electricity and magnetism. Although 


the work is primarily intended for popular 


reading, the in statements and logical] 
development of principles make it valual 
The book is divid 
into 18 parts, called primers, and treats 


care 


for advanced students. 


the following topics: Effects of electri 
charge. Insulators and conductors. Effects 
of an electric charge. Electric sour 


Electric curr: 
Electric work 
electric 


Electro-receptive devices. 
Electric and 
Magnetis 


Theories of 


units. 
Varieties of 
Magnetic 


pow 
circuits. 
induction. mai 
ism. Phenomena of the earth’s magneti 
Electro-magnets. inducti 


Atn . 


wiv A 


Electrostatic 
Frictional and influence machines. 
The last 
review of the foregoing, and sums up ¢] 


pheric clectricity. part 
salient features of the different topics treated 
A feature of is the 
from standard electrical books at the end of 
each primer, which renerally have refere: 


the work abstracts 


and furnish an extension to some important 
point in the primer, and, at the same. tin 
give the reader an introduction to electri: 
literature, giving the student some ides 
the character of these works, and enabling 
him to intelligently select the works ly 
suited to his needs. 

The book is published by the W. J. Johns 
ton Company, limited, 41 Park Row, Ni 
York. Price, $1. 


ICE-MAKING MACHINES: The Theory of the A 
tion of the various Forms of Cold-producing or 
So-called Ice Machines. Translated from the 
French of M. Ledoux, Ingemieur des Mines. k¢ 
vised and Transformed to English Units by J. | 
Denton, D. 8S. Jacobus and A. Riesenberger. 
Those who are in any way interested in 

the action of ice machines and the thermo 
dynamic discussion of the various fluids used 
for the artificial production of cold will find 
this little volume of 190 pages an extremely 
valuable one. In order to make this work 
available to students and practical men all 
the figures have been transformed to Eng 
lish units, and all results expressed in the 
units commonly used in American practic 

Intermediate steps not fully indicated i: 
the original have been supplied in the forn 
of foot-notes. The latter have also been lib 
erally introduced to emphasize important 
points of the text, and to call attention to 
modifications of the author’s views suggest 
ed by the most recent practice and experi 
ments. Several tables have been added to 
make the work more complete; and the ap 
pendix contains comparisons of theoretical 
deductions, and the experimental results of 
other authors. 

This book is one of Van Nostrand’s science: 
It is published by D. Van Nostrand 
Company, 23 Murray and 27 Warren street 
New York. 


series. 
Price, 50 cents. 
Errors IN Scnoot Booxs.—This is a 
pamphlet published by Col. Albert A. Pope, 
of Boston, who is doing a good work by 
to teachers who 
school 


offering prizes of bicycles 
point out mistakes in text-books. 
Many of them have been thus discovered 
made known to the publishers, and corrected 
most publishers being, of course, glad t 
exist pointed out. A 
curious exception, however, is to be noted i 
the John E. Potter & Co., one of 
Whose geographies makes the statement that 
the sun stands still. 


have such errors as 


case of 


Their attention being 
called to the error, they replied that ‘‘for 
all practical purposes [the sun] does stand 
still,” and upon being shown by the autho! 
ity of Prof. Holden, of Lick Observatory, 
that it does not, they wrote: ‘We are not 
astronomers, and have given this subject 
very little attention, so that we cannot ente! 
into the argument with you about it; th 
commonly received opinion is that the sun 
stands still, and for all practical purposes 
this seems to be sufticient to say about it. It 
is very likely it does not stand still, but the 
sun ts too far away to know very much about 
tt definitely.” (The italics are ours.) 
We hope not many children have to get 
instruction from books published by a firm 
showing no more interest in having them 
Children 
that 
unlearn are to be pitied, 


correct. who are deliberate! 


taught errors they must afterward 


It is gratifying | 
know that text books generally have stood 
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the test very well, however. While the cor- 
tions are being made we hope an error 
nointed out by us in our issue of October 9, 
1490. will be corrected. This error occurred 
, one of Harper’s school geographies, which 
states among the reasons for the non-adop- 
tion of standard time in some places that 
many occupations are ‘‘dependent upon sun- 
lieht,” as though the amount of sunlight 
available for these occupations depended 
somewhat upon the particular position of 
the minute hands of timepieces with respect 


to the sun. 


We have received a copy of the ‘‘ Journal 
he New England Water Works Associa- 
It contains much valuable informa- 


tion 

tion relating to laying a siphon under Brood 
canal, Cambridge, Mass.; the effect of the 
aeration of natural waters; the purification 
of drinking water by sand filtration, and 
much other new and interesting matter. 


The Appendix gives a reduced fac-simile of 
the report of the metropolitan water supply, 
London, England, and a number of fine il- 
lustrations relating to foreign water works. 
This journal is issued quarterly, and is pub- 
lished by the Board of Editors, Junior Edi- 
tor’s office, New London, Conn. Price per 
number, 75 cents. 


The name of The Northwestern Mechanic, 
published at Minneapolis, has been changed 
to American Mechanic. 


VUE (RS TIONS and) 


me SINSWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 














(62). 7; PB EB: 
form me if there are any 
dicating temperatures up to 400 degrees. 
A,—Yes. Who sells them? A.—Write 
for pyrometers to any dealer in machinists’ 
tools and supplies. 


©. W. P., Cincinnati, Ohio, writes: 
Please inform me in regard to the following: 
Under what pressure will illuminating gas 
liquefy? 2. What space would 2,000 cubic 
feet of coal gas occupy if compressed to a 
liquid state? A.—We have not been able to 
tind any data relating to this subject. 


(64) B. M. A +» Marathon, N. Y., writes: 
Do any of your issues contain articles which 
explain the methods of making blue-prints, 
and giving full directions for making bath 
trays, ete.? If so please give number of issue. 

—January 29, 1887, and answer to Ques- 
tion 117 in our issue of March 5, 1891. 


(65) FEF. T., Miles, Ohio, writes: Please 
favor me by stating where I can get a good 
book that treats on mechanical drawing. i 
am a practical machinist and want to prac- 
tice drawing in the evenings at home? 
We believe that the articles on practic al 
drawing recently published in our columns 
will answer your purpose. We can furnish 
any or all of these numbers. 


X. X., Chicago, IIll., writes: Please 
inform me if a man intrusted with the care 
of an engine supplied with steam from an 
adjoining building must havea license in 


writes: Please in- 
instruments for in- 





(68) 


(66) 


districts where such are granted to engi- 
neers. A.—We believe not. But since the 


same laws are not enacted in all localities it 
is best to make inquiries, generally at the 
police department in the locality in which 
you wish to work. 


(67) E. 8S. W., Denver, Colo., writes: 
Please answer the following: What is the 
difference between spiral and helical springs? 

1.—A spiral spring is one which is 
wound around a fixed point or center, and 
continually receding from it like a watch 
spring. A helical spring is one which 
is wound around an arbor, and at the same 
time advancing like the thread of a screw; 
springs for safety valves are generally 
helical springs. Your other question is too 
indefinite to answer. 


(68) J. N. J., Pawtucket, R. I., writes: 
The answer to the following question will 
lecide a long-standing argument. Suppose 


have two pieces of steel 6 inches diameter 
id 2 inches thick, the 
i both 


same quality of metal 


| bore a 2-inch hole in one piece in 
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the direction of its axis and a 4-inch hole in 
the other, then heat both pieces to a cherry- 
red, and cool both in the same water at the 
same time. If, now, the piece with a 2-inch 
hole shrinks, will the other one with the 4- 
inch hole shrink in the same proportion? 
A.—Heating the steel to a cherry-red and 
then cooling it in water will harden it. The 
shrinkage of steel in hardening follows no 
fixed law, and it is impossible for any one to 
state what the result will be. The two 
pieces of steel referred to may or may not 
have a proportionate shrinkage. 


(69) M. D., Moringo, Ill., writes: Please 
give me a method for holding thin pieces of 
steel while being planed; say pieces 8; inch 
thick and 4 inches wide and 8 or 4 feet long. 
A.—Tap the planer stakes for steel bolts, 
which should be fitted loosely enough in 
the stakes to turn easily, and should have 
comparatively large centers. Lay the piece 
to be planed on the bed, insert the stakes 
along each side of it, and place a round stee! 
piece with pointed ends between each bolt 
and the piece to be planed, the latter having 
center punch marks in which one end of the 
round steel rests, and its opposite end resting 
in the bolt center, then screw up. The num 
ber of stakes required will depend on the 
length of the piece. 


(70) P. & D., San Diego, Cal., write: 
We intend to equip and start a small ma- 
chine shop for general, special and model 
work, and would like your opinion as_ to 
the comparative qualities of small power 
motors. As most people seem to have a 
wire in their heads, we thought possibly an 
electri¢ motor would be more attractive, but 
we know little of their working condition, 
etc. A.—It seems to us that in starting a 
machine shop it should be your aim to earn 
a reputation for turning out good work, 
and making the enterprise a financial suc 
cess; the attractiveness of the motor should 
be the last thing considered. The selection 
of the motor should be based solely on the 
cost of the power delivered to the tools, and 
we should adopt such as in your locality 
will deliver the power for the least cost. 


(71) A. N. J., Newark, Del., asks: Which 
is the proper and best side of a belt to put 
on the pulley, the rough or smooth side? and 
what percentage of wear does one side have 
over the other? A.—The strongest part of 
belt leather is near the flesh side, about one 
third the way through from that side. It is 
therefore desirable to run the grain (hair) 
side on the pulley, in order that the strong 
est part of the belt may be subject to the 
least wear. The flesh side is not liable to 
crack as the grain side will do when the belt 
is old, hence it is better to crimp the grain 
than to stretch it. Leather belts running 
with the grain side to the pulley will drive 
30 per cent. more than with the flesh side. 
The belt as well as the pulley adheres best 
when smooth, and the grain side adheres best 
because it is the smoothest. 


(72) G. W., Donald, Australia, writes: 
Are there in use any levers described as fol- 
lows: So far, I have applied it to a lifting 
jack only. The lever is operated by moving 
one end up and down, which causes the 
jack to lift a weight to any height within 
its capacity. In order to reverse the motion 
the lever is operated in a similar manner. 
Can such a lever be usefully employed for 
any known purpose? A.—You evidently 
refer toa simple ratchet lever; this is used 
for many purposes; the familiar ratchet drill 
shows one form of its application. Are 
there any steam engines in which the full 
leverage of crank is usefully employed when 
the piston is at the end of its stroke?  A.- 
No. 3. 1f all the expansions of the steam 


in the cylinder are utilized, and the ex 
haust steam allowed to flow into a large 
chamber, will the exhaust steam need to be 


condensed? A.—Yes. The expansion of 
steam in a steam engine cylinder is always 
limited. Evidently you have had no ex- 
perience in steam engineering, and attempt 
to study it without studying its first princi 
ples. Such a course is sure to lead to a 
waste of time and disappointment. 


(73) D. R. A., Philadelphia, Pa., writes: 
In determining the capacity of an inde- 
pendent air-pump and jet condenser to do a 
certain work, what relative proportions of 
plunger displacement would you allow for 
air and water? A.—The following formula 
for designing the air-pump for a jet con- 
denser gives good results in ordinary prac- 
ice : 

™ x a x LXxs = 1.28(¢ + Q), 
4 1,728 
in which = 3.1416; d, diameter of air- 
pump in inches; LZ, length of stroke of air- 
pump in inches; S, number of delivering 
strokes made; g, the volume of condensed 
steam per minute in cubic feet; and Q the 
number of cubic feet of condensing water 
used per minute. The formula is based on 
the following data: Absolute pressure of 
steam in the condenser = 2 pounds and 
temperature of the injection water = 70 
degrees Fahr, The formula shows that the 
wullowance for air is 1.28 times the sum of 
the quantities of condensed steam and in 
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jection water. From the foregoing formula 
we obtain for the diameter of an air pump 
for a jet condenser, 

q+Q 


ad = 58.6 
Vixs 
The quantity Q of the injection water is 


(2) 


generally assumed to be 27 times greater 
than the quantity of condensed steam. 
Adopting this ratio, the formula (2) re- 
duces to 
d = 280.8 y/ q (3) 
bx Ss 


The following example will show the appli- 
cation of the formula. Number of deliver- 
ing strokes is 65 per minute; length of 
stroke, 42 inches; quantity of condensed 
steam, 9 cubic feet. The diameter of the 
vir-pump under these conditions will be 

9 

6) xX 42 
In computing the diameter of an 
for a surface condenser, 
formula (2) is 0; 
diameter of the 
denser, we have 


d = 53.6 {/ fh (4) 
LxXSs 


If the pump 


ad = 280.8 4 16 inches. 

air-pump 
the quantity Q in 
hence, for finding the 
lir-pump for a surface con 


is single-acting, and is well 
designed, its efficiency is about 0.6, in prac 
tice it is often taken at 0.5; according to 
this, the size of the pump should be double 
that given by theoretical calculations. The 
efficiency of a double-acting air-pump varies 
from 0.5 to 0.3, and generally it is not more 
than 0.35. 2. Does your answer to Question 
486, published December 25, 1890, Apply to 
a jet condenser, or to a surface condenser ? 
A.—It applies to both, 


(74) A. L. E., Elkhart, Ind., writes: 
Please give me a rule for setting the eccen- 
trics on a locomotive engine without running 
the valves over to see that they are right. 
For instance, say that IT have a new pair of 
wheels, and a new axle, and IT want to key 
the eccentrics permanently in place before 
the valve motion is adjusted, how shall 1 
proceed ? I have read your paper for years, 
and books, but fail to find anything 
relating to this subject. A.—Unless you 
area good draftsman, you will have diffi 
culty in finding the correct positions of 
eccentrics on the axle, because it involves 
the making of askeleton diagram or draw 
ing of the valve gear. We will simply 
indicate here the mode of procedure for the 
simplest case. In the first place, the cor- 
rect relative position of the main axle and 
the rocker must be drawn, say, on a board; 
then draw a line through the center of the 
main axle tangent to the are described by 
the center of the lower rocker arm pin; this 
will be the lower center line of motion. 
From the center of the axle draw a circle, 
with a radius equal to the eccentricity of 
the eccentrics. Through the center of the 
axle draw a line perpendicular to the center 
line of motion; parallel to the former, ata 
distance equal to the lap and lead measured 
off towards the crank, draw another straight 
line; the points in which this line cuts the 
circle previously drawn will be the posi 
tions of the centers of the eccentrics; the 
points in which the radial lines, drawn 


nlso 


through the center of the axle and the cen 
ters of eccentrics, intersect a circle repre 


senting the axle, will give the positions of 


the eccentrics on the surface of the axle. 
If the center of the axle and the axis of 
the cylinder lie in one straight line, then 


draw through the center of the axle a hori- 
zontal line, and in this way establish the 
relative positions of the crank and eccen 
trics on one side of the engine; the relative 
positions on the other side are found in 
precisely the same manner. After this, the 
eccentrics may be set by a method similar to 


that given in our issue of October 24, 1885. 
The above is correct only when the rocker 
arms are of equal lengths. If the lower 


rocker arm is shorter than the upper one, 
then the distance between the centers of 
eccentric and the line drawn perpendicular 
to center line of motion will be proportion 
ately less, and if the lower rocker arms are 
longer than the upper ones, this distance 
will be proportionately greater. Again, if 
the axis of the cylinder is above the center 
of the main axle, as is usually the case, the 
relative position of the crank and the eccen- 
trics will also be changed. From this it 
will be seen that, before the eccentrics can 
be set on the axle, much preliminary draw- 
ing will have to be done for finding the 
relative position of the eccentrics and the 
crank. If you study the papers relating to 
the valve motion in the series of articles on 
modern locomotive construction, recently 
concluded in the AMERICAN MACHINIST, 
and thoroughly understand the underlying 
principles, the whole subject will present 
no difficulty. Generally the best way is to 
get the relative positions of eccentrics and 
cranks from the draftsman, after that the 


mode of procedure will readily suggest 
itself to any good mechanic. Your sec 


ond question is of no practical value ; do 
not waste time in arguing or studying the 
sub ject 
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Grant's Gear Advertisement is always on page 11 
Shafting Straighteners. J. H. Wells. Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett. Troy, N. Y 
Forming Lathes Mer. Mach Tool Co., Meriden. Ct. 
Tool Holder: Armstrong Bros. Tool Co., Chicago 
Norway Rivets, Evans & Robertson, Cincinnati, O. 
6-Spindle Turret Drills A. O. Quint, Hartford, Ct. 
ge Bradley's Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. 
Davis Key Seating Machines kept in stock hi 
Manning, Maxwell & Moore, 111 Libe rty St, N. Y. 
Selden Packing for stufting box, with or without 
rubbercore Randolph Brandt, 38 Cortlandt st.. NY. 
Pulley lathes, most efticient offered. The 


ul Lodge 
& Shipley Machine Tool Co., Cincinnati, O 


Engine Castings, Humphrey’s Foundry, Belle- 
fontaine, O. 
Practical Books for Engineers, Firemen, Power 


Users. Cat. free. Pract] Pub. Co..21 Park Row,N.Y. 
Clayton Air C ompressor Works, 43 Dey St., N. Y 
Compressors tor experim’ts to 300 Ibs. pressure, $50 
For Cypress Tanks and Vats, address W. E. al 
well Co., Floyd and Main Streets, L pent ey 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vae uum apparatus, 
air pumps, acid blowers, tilter press pumps, ete. 


“Shapers ( Double Triple Quick Stroke’ 
rade Mark: 
Gould & Ebe Se sted Newark, N. J. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulieys. Yocum & Son’s 
Shafting Works, Drinker St , Philadelphia, Pa. 

Most sensitive and durable Damper Regulator 
— — within one pound. Send for circular. 

. Kieley, 11 W. Thirteenth Street, New York. 


For the Latest Improved Diamond Prospecting 
Drill. address the M ©. Bullock Mfg. Co., corner 
Canal and Washington Sts., Chicago, Tl. 


Combination, duplex and special gear cutiers in 
stock and to order R. M. Clough, Tolland, 
Conn. 

We electrotype illustrations and advertisements 
for manufactarers Prompt and thorough service. 
Send for estimates. A. Mugtord, Hartford, Conn. 


Roper’s Practical Handy-Books for Engineers & 
Firemen; Descriptive Catalogue mailed free. Ed 
ward Meeks, Pub., 1012 Walnut St., Philadelpnia, Pa. 


Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears. 
Gould & Eberhardt, 


Ss. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. 8. A. Smith, 
23.8. Canal Street, Chicago, Lil., Western Agent. 


Newark, N. J 


Patent Soliciting of High Class. 
DD. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Briet History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
oF The Samuel L. Moore & Sons Co, = lizabethport, 

.J., Who have purchased from C De Lamater 
. Co., New York, all their kB they books of 
record, gauges, ete. Location and e quipment well 
adapted for Heavy Steamship Repairs. 


a Binders”? for the AMERICAN MACHINIST. Two 
styles —the ** Common Sense,” as heretofore sold by 
us, and mailed to any address at ob 00 each, and the 
‘New Handy,” mailed at 50c. each. The former 
has stiff buard covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


* Indicator Practice and Steam Engine Economy.’’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 


——— 


Engines of the Yacht * Neaira.” 


These engines (illustrated by Fig. 1) were 
patented by T. Main, 1804 
Garden street, Hoboken, N. J., con 
structed by R. Wetherill & Co., 


designed and 
and 
of Chester, 


Pa. 

The ‘* Neaira” is built of steel, and is 110 
feet ie on the water line, 20 feet beam, 
and 10 feet deep, with 7 feet 3 inches 


draught of water aft; 
10 inches; 


mean draught, 5 feet 


speed, 13.6 knots an hour, 

The engines are of the balanced compound 
type; 
diameter, 


the high-pressure cylinder is 15 inches 
and the s 28 inches 
diameter by the cylinders 
about 23 degrees 


low-pressure 
16 inches stroke; 

are placed at an angle of 
apart, and the cranks are directly opposite, 


so that the working parts of the one engine 


very nearly balance similar parts of the 
other. The pistons work in opposite direc- 
tions, consequently the pressure of one 
piston is nearly balanced by that of the 


other through the crank, and the pressure on 


the shaft journals is reduced. This causes 


a great reduction of friction in passing the 


centers, und consequently increases the 


powe! 
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These engines require only two journals, 
which makes a great reduction of length in 
a fore-and-aft direction, and which, in this 


for 
athwart- 
ship, which was a very 
great advantage to the 
owner. 


vessel, allowed 


State-rooms 


The valve motion is 
the 
necting rods, and pis- 
ton 
both cylinders, which 
are controlled by one 
starting handle for 
starting, stopping, go 


taken from con 


valves are used on 


ing ahead, backing, or 
working expansively. 
And owing to the en- 
gines being at an angle 
to each other they have 
no centers, but 
can be controlled under 
all conditions. 
The surface 
denser is located on one 
side of the engines, 
with independent air 
and circulating pumps 
under it. The feed 
pump is also independ- 
ent. The thrust bear- 
ing is bolted to the 
bed-plate, and accessi 
ble in the engine room. 
In this type of engines 


dead 


con- 


the journals require 
less wearing surface 


than usual, and tend 
to remain cool when 
running fast, owing to 
the work on them be 
ing light. 

It is believed that 
there is no type of en- 
gines before the public 
to-day so compact as 
these, or which admits 
of so much power be- 
ing located in so small 
a space. 

Steam is supplied at 
a pressure of 125 to 
150 pounds by a Scotch 
type of boiler (illus- 
trated by Fig. 2) with 
two corrugated fur- 
naces 83 inches diam- 
eter; the boiler is 8 feet 
diameter by 10 feet 
long, hasa steam drum 
and an air heater lo- 
cated at the base of the 
smoke pipe. 

T. Main’s system of 
hot blast is fitted to the 
boiler. A fan blower 
driven by a pair of 
balanced compound en- 
gines 34 and 6 inches 
diameter by 44 inches 
stroke is used to draw 
air from over the boiler, 
and forcing it through 
the air heater into the 
closed furnaces; 80 per 
cent. of this air goes 
under the grate, and 20 
per cent. of it above, 
at a temperature of 220 
degrees. 

This vessel has run 
several times from New 
York to New London, 
a distance of 110 statute 
miles, in seven hours, 
consuming two tons of 
coal during the run. 

The engines 
been run ata maximum 
speed of 180 revolu- 
tions, with 150 pounds 
steam, and indicated 
848 horse-power. 

They have been used 


have 


seasons, very little has been done to them, 
and they are now in good condition. 
, A modified plan of the blowing 


an 


AMERICAN MACHINIST 


on this yacht is illustrated by Fig. 3, adapt- 
ing them for use on small yachts or launches, 


















































jackets, to use steam of 200 to 250 pounds 
pressure, supplied from water-tube boilers, 


for running dynamos, blowers, or for suchas the Bellville, Almy, Roberts or simi- 
additional row of stationary work. lar boilers, fitted on the hot blast system. 
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Fig. 2. 
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When it isan object in addition to com- 
pactness to attain a high degree of economy 
of fuel (and it always is or should be) these 
balanced engines can be arranged as quad- 
ruple expansion engines, fitted with steam 


It is claimed such a combination will pro- 
duce an indicated horse-power on one pound 
of coal per hour when properly carried out 
and worked. Fig. 4 represents the engines 


during six yachting 


engines 


of the ‘‘ Neaira” modified as balanced quad- 
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Feprvary 16, 1893 


ruple tandem engines, fitted with stea 
jackets on three cylinders, and so arrang: 
with movable stuffing boxes that the low 
pistons, cylinder heads and valves can be 1 
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moved without disturbing the upper cylin 
ders, and all this will occupy no more space 


than an ordinary single upright engine. 


Engines with cylinders 13 and 24 inches 


diameter by 16 inches stroke, similar to those 
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on the ‘‘ Neaira,” have also been used on the 
steam yacht ‘‘ Restless,” 100 feet long, by 16 
feet beam, and 9 feet 6 inches deep, for six 
seasons with good success. 

















The proprietors of the electric piant in Peters- 
burg, Ill., are going to enlarge and add a dynamo, 
with a capacity of 1,000 incandescent lights. 


The Wells Machine Works, Fostoria, O., manu- 
facturers of pipe-threading machinery, write us 


that they have disposed of their business to the 
Merrell Mfg. Co., of Toledo, O., which company 
will conduct the business hereafter. 

A. J. Wilkinson & Co.,184 Washington street 
Boston, Mass., write us that they have purchased 
the patterns, tools, etc., of the upright drill form- 
erly made by Sterling Elliott, Newton, Mass., and 
will hereafter manufacture these drills for the gen- 
eral market. 

Preparations are in progress for the establish- 
ment of the proposed new corn-packing industry in 
Foxcroft, Me. The spacious building adjoining the 
Exchange stable, formerly occupied by J. F. Arnold 
& Son, has been secured, and will be used as a 
manufactory for tin cans. Workmen and a supply 
of tin arrived this week, and operations will begin 
at once. 

Auburn, Me., has another shoe manufacturing 
firm added toits already large list. The Bowie 
Brothers, Auburn young men for some time past 
in the employ of Pray, Small & Co., have taken 
quarters in Roak Block, and are putting in machin- 
ery for the manufacture of misses’ and children’s 
They are to run by electric motor. The 

Motor Company is building them a 


shoes. 
Auburn 
dynamo. 


Rockland, Me.. is to have a new coopering in- 
dustry, Messrs. Ed. Blake, Levi Whitcomb, F. M. 
Bailey and Charles G. Havener having begun prep- 
arations for going into the business at City Point. 
They intend to fit up a building on Gamman’s 
wharf with engine, saws, stave machines, etc., and 
manufacture lime casks, making their own staves 
and heading. They may also add the sawing of 
spool wood to the business later. 


The Red Beach Granite Company, Calais, Me., 
who are to inaugurate the granite cutting and pol- 
ishing industry upon an extensive scale; have the 
extericr of their buildings practically completed. 
The machinery will be in place in early spring, and 
inside work will be pushed during the winter. The 
officers of the company are: W. A. Murchie, presi- 
dent; L. G. Downes, treasurer; H. D. Pike, secre- 


The Portland Tinware Company was organized 
at Portland, Me., recently, with a capital stock of 
$50,000, of which $10,000 is paid in, and the follow- 
ing officers: President, Louis W. Bradstreet, Port- 


land; treasurer, Fred E. Briggs, Deering; clerk, 
Edward B. Crockett, Deering. This company will 


occupy the commodious building owned by the 
Brown estate at No. 109 Cross street, and will manu- 
facture tinware, metal and other 
products made from wood and iron. The lower 
floor of this building will be fitted up fora store 
where will be kept, at wholesale, manu- 
factured by this company, and department store 
supplies. 


sheet goods, 


goods 


The firm of Frasse & Company of 92 Park row, 
this city, has been succeeded by The Frasse Co., of 
the same place, this meaning simply that the 
company has been incorporated. In connection 
with the announcement of this change a cir- 
cular bas been issued, in which are some in- 
teresting facts from which we take the following: 
The business was established in 1-16 by Henri 
Fredric de He came from the Canton, 
Neufchatei, Switzerland, several years prior to that 
date, and worked alone as a mechanical expert. It 
was principally through his efforts that Mr. Robert 
Fulton’s steamboat, ‘*The Claremont,’’ was madea 
success, as Mr. Frasse made the wooden patterns 
from which the castings were molded, and finished 
the pattern engine in its entirety, this being after- 
ward taken to England and used asa model for the 
“Claremont’s’’ motor. Mr. Frasse also conducted 
the torpedo experiments which Mr. Fulton did not 
perfect through his lack of capital. In Lossing’s 
Field Book of the War of 1812 mention is made, 
“The late Henry who for many years 
kept ashop in New York for the sale of watch ma- 
terials, made the clock work for Mr. Fulton (used 
in the torpedoes) in an account book before me 
(the historiographer) is the following entry at the 
time we are considering: ‘Doit Mr. Fulton a H’y 
Frasse, 26 Mai, 1810. A Fulton repare un _ tur- 
pedos, le grand ressort, volant et roue, $4.50. 
Mr. Frasse was then the only machinist of 
note in the city of New York.” (Mr. Fulton. 
debtor to Henry repaired a torpedo, the 
large spring, fly and wheel). In 1843 the business 
was conducted by the son, William H. Frasse, who 
like his father was an expert mechanic. He re- 
ceived many medals and diplomas from the Amer- 
ican Institute. Notably among the models he ex- 
hibited was a low-pressure condensing engine of 
quarter horse-power for which he received a silver 
medal. In 1869, owing to his death, the business 
passed into the control of the widow, S. J. Frasse. 
In 1890, the firm was composed of Henry F. Frasse 
(grandson of the founder), A. H. Briggs and 8. J. 
Frasse, by whom the business has been managed 
until its incorporation. With ourincreased capital 
we will be better able than ever to anticipate com- 
petition and lead in our line, which place we have 
held since our inception. We shall continue to 


Frasse. 


F. Frasse, 


Frasse, 





tary; George Green, manager. 


earry afull line of high grade tools and supplies 





Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


other similar tool. Send for circulars. 


BRADLEY & COMPANY, Syracvusg, N. Y. 
eg ggg ag gg gg ogee geo eSe5e5e25 


125 South 11th St. 
. B. GRANT, 
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GEO HIL PA 

GEO. B. GRANT. S$, PHILA., PA 

GEO. B. GRANT, GEARS, PHILA.: PA. 

GEO. B. GRANT, GEARS, PHILA., PA. 

GEO. B. GRANT, GEARS, PHILA., PA. 

GEO. B. GRANT, GEARS PHILA., PA 
125 South 11th St. 





SOFT aRtt inoW CASTINGS. 


From 1% oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 
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manner of die forging 


VALVE GEARS 


FOR STEAM ENCINES. 
By PROF. CECIL H. PEABODY. 
Svo. Cloth, $2.50. 33 Folding Plates, 


JOHN WILEY & SONS, NEW YORK. 
Rn, DUST EROOE COVERS 


FOR OIL HOLES. 


A SUBSTITUTE FOR SOLID 
PLUGS. 
FOUR SIZES. 


MANUFACTURED BY 


F. D. WINKLEY, 


MADISON, WIS. 
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THE MASON STEAM 


Is made in accordence 
the cylinder. 


slightest change of 
as the 
variations of draft, 

We manufacture 
best steam metal throug 
Price 


pressure 


pounds. 





struction of damper regulator 
under a diaphragm which is attached to an auxiliary valve, 


carried back by the weight on the damper lever, 
which runs the chain which is connected to the damper. By 
genious arrangement, the damper is not thrown entirely open by the 
pressure 
changes, 
whereby the 
only 


, $80.00, including bracket, 


DAMPER REGULATOR 


with an entirely novel principle in the con- 


s; the steam is admitted from the boiler, 


which 


either lets in the steam or excludes it from the piston which works in 
This piston being forced down by the steam pressure, and 


turns a wheel, from 


an in- 


in the 
thereby 


boiler, but is gradually 
not allowing 
coal is wasted. 


opened, 
sudden and great 
made of the 
Weight, 30 
weight and 25 feet of chain. 


size. The regulators are 


each one is nickel plated. 


one 
hout; 


MASON REGULATOR CO., Boston, Mass., U.S. A. 








suited to the wants of every branch of the mechan- 
ical trades. 








Machinists’ Supplies and Iron. 


New York, February 11, 1893. 

Iron—American Pig —We quote Standard North- 
ern brands, No. 1 Foundry, $14.75 to $15.25; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
brands of good quality are obtainable at $14.75 
to $15 for No.1 Foundry; $13.75 to $14 for No. 
2; and $12.75 to $13 for Gray Forge. 
Scotch Pig—Coltness is quoted at $21.75; 
for Eglington. 
Antimony—The market is steady at a decline. We 
quote L. X., 10b6c. to 105gc.; CooKson's, 104ec. to 
1034c.; Hallett’s, 10c. to 10%gec., and U. S. French 
Star, 101l¢c. 
Copper—Lake Copper is quoted at 12.10c. to 12'4e. 
the best bid is 12c. There is no business reporte : 
both buyers and sellers are indifferent. Casting 
Copper is held at 1144e. to 11l«ée. 
Lead—No change in the market; 50 tons have 
been sold at 3.85c., and 200 tons at 3.95c.; sellers are 
holding out for 4e. 
Lard Oil—Prime City is quoted at $1 to $1.02; 
Western on spot at 98e. to 99¢c. 
Spelter—The market is weak: there are offerings 
at the reduced price of 4.30c. for New York deliv- 
ery. Buyers are indifferent. 
Tin—A steady feeling prevails, but the movement 
is light. Spot price is 20. 15e. 


* WANTED * 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning Jor 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


and $20 








c ommission, 
‘Kirk,’ 


to push a 
care of Am. MACH, 


machine 
MACHINIST, 


Wanted—Salesmen on 
special line of mach’y. * 


A first-class draftsman wants situation: 
tools a specialty. Address Box 15, AM. 


Young man, 18, wants situation in mech. drawing- 


Wanted—First-class tool makers and machinists 
at good wages; steady employment. State age 
and exp. American Engine Co., Bound Brook, N. J, 

Wanted—First class draftsman experienced on 
Corliss engine work. Address Sioux City Engine 
Works, Sioux City, lowa 

Wanted—Situation by first-class tool dresser; can 
temper and do other work if required. J. K. Bruce, 
253 Essex Street, Lawrence, Mass. 

Mechanical draftsman of drawing room experi’e 
wants sit’n in city where the services of a neat and 
ac’e machine drattsman are req’d. Box 20,AmM. MACH. 

Wanted—Position as sup’t or foremi an of machine 
shop; American, 42 yrs. of age; exp’din bandling 
men to best aivantage & up in mod. shop practice 
best refs. Address Box 19, AMERICAN Mac HINIST. 

Wanted—Three good tool makers; 
tomed to small jig work, punches 
none but first class need apply; 
application. N.C. R. Co., Dayton, O. 

A foreman machinist wants similar or better 
position; light or heavy work; energetic and thor- 
ough; 35 years old, 10 years in charge of men, and 
means business. Address *J.,’’ Am. MACHINIST. 


Wanted—A position as foreman by 
prac’l man; had charge of engine, t 
works 16 years; constructing 
boilers ; Ist-class des’r. Foreman, Box 17, Am.Macu, 


Wanted—A mechanical draftsman familiar with 
tool design to get up fixtures, jigs, ete jin a steam 
engine manufactcry; must be a mac h’t. Address 
with refs. and exp., Draftsman, AM. MACHINIST. 


We will pay 50 cents each for 
AMERICAN MaAcuinist of December 25, 1886, issue: 
must be unsoiled and in good condition. AmeErtr- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


Wanted in Penna. a foundry foreman who is ae- 
customed to heavy engine work; only Ist-class man- 
one acquainted with modern methods, need apply; 
give experience, references and wages expected. 
Address Foundry, Box 18, AMERICAN MACHINIST. 


Wanted, immediately—Competent foreman for 
machine shop working 25 men; small engine work; 
permanent position to competent man who is a 
hustler. Address, stating wages expected, experi 
ence, ete., Machinist, Lock Box 324, Chicago, Hl. 


Wanted—A foreman in 
gine manufactory; 


men accus- 
and dies, ete.: 
send reference with 


a thoroughly 
oiler & machine 
mach’y, engines and 


copies of the 


machine 
must be 


an en- 
with modern 


shop of 
familiar 








fully 


ACKNEY 
AMMERS 





THE 


any other of its competitors 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING, 


WRITE FOR CATALOGUE TO 


20 Johnson St., CLEVELAND, 0. —s 


room. Address J. E., AMERICAN MACHINIST. 
jig and gauge methods, and a pusher; a good place 
Mech. eng. 15 years’ prac. experience; grad. as is open for the right man; references will be inves- 
sup't, ass’t sup’t or designer. B., Am. MAcHINIST. tigated. Address Ohio, care AM. MACHINIST. 
Meet all requirements more 7 ath) 





and satisfactorily than 


HACKNEY HAMMER co. !"D- 








FOR SALE. 


COMPLETE OUTFIT 


OF THE 


DIAMOND Way 


OF PORTLAND, MAINE. 
Hammers, Forges, Presses, Emery and 
Polishing Machinery, Machine 
Tools, Etc., Etc. 


At Low Prices to Close. 


CATALOGUES ON his 


ADDRES 


HILL, CLARKE & 60., 


156 OLIVER ST., BOSTON. 


a 





Stationary or Marine Engine Wanted. 


A second-hand Compound Condensing Engine in 
Al condition, capable of devoloping 500 to 1000 
Horse Powder at a speed of from 150 to 250 revolu 
tions per minute under a steam pressure of say 100 
Ibs. State maker’s name, when built, how much 
used and where can be seen. Give full description 
and state lowest spot cash price. Address 


THE WILMOT & HOBBS MFG. C60., 


BRIDGEPORT, CONN. 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


ADJUSTABLE BLADE REAMERS, 


¢ in. to 24 in. 
JAMES A. TAYLOR & CO. 


CLOUGH’S 
VERTICAL MILLER 


Drill Press Combined 


A valuable Machine for all 
kinds of Die and Tool Work re- 
quiring Milling, Drilling and Pro 
filing; Sliding Head instantly 
adjusted. 12/7 ¢n column and 
table, has micrometer adjust- 
ment 6’',12’ and 18” cross, length 
wise and vertically by screw. 
This machine is made in two 
sizes. No. 1 uses Mills 3’ and 


less; No. 2, 1’ and less. 
“a 












Descriptive Circular and further 
Information of 
R.M. CLOUCH, 
Tolland, Conn. 





SMOOTH COLD DRAWN 
JohnS.Leng’s Son & Co. New York. 


TEELTUBES 








VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I, 














BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS | ! LATE DESIGNS ! 














87 MAIDEN LANE, N. Y. 





ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


- tn Coverings for rea ad Hot Water Pipes, Boilers, etc: 
tes Conducting Coverings BorIwTESER covErRriIincs. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Shoathings, Building rete, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, 
Jersey City, Cricaco. A ET Boston, Arianta, Lonoon. 
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* WANTED 


** Situation and Help” Advertisements only inserted 
twnder this head, Rate 30 cents a line for cach inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded, 

Wanted—Position as manager or sup’t, by a man 
with experience in shop, drawing room and busi 
ness, who knows the value and importance of sys- 
tem, method, discipline and economy to reap divi- 
dends, and can practice his preaching. Address 
E ngineer, care AMERICAN MACHINIST. 


Wanted—Superintendent or foreman capable of 
running 60 to 75 men: must understand engine and 
machine work, general job and foundry and boiler 
work; a good all round man who is not afraid of 
work may obtain a good position. Address Box 9, 
care AMERICAN MACHINIST. 


A 1st-class mach. and draftsman may secure a 
permanent pos. as supt.,with a concern mfg. mach’y 
forsaw-mills, flour- mills, also iron work for bridges, 
buildings, etc.; loc ation within 200 miles of Chic ago. 

“Superintende nt,’ care of Northwestern Lumberman, 
Chicago. State sefereuces, exp., and salary. 


Wanted —A first-class pattern maker for a shop 
doing heavy saw-mill and architectural work, also 
locomotive repair work; one familiar with archi 
tectural iron work and some knowledge of draft- 
ing preferred; give reference and state age, experi- 
ence, and salary expected. Georgia Iron Works, 
Augusta, Georgia. 


Wanted—An office man, onewho hassome exp. in 
a machine shop & foundry; must be a good penman 
and have a good knowledge of book-keeping; must 
be competent to make records of patterns, other 
office duties, etc.; none but first-class men need ap- 
ply, giving experience, references and wages ex- 
pected; no objections to a young draftsman of some 
experience. Address Box 16, AMER. MACHINIST. 


Wanted—A foundry foreman, who is accustomed 
to general foundry work, including engine cylin- 
ders and castings of large and small size, car and 
building castings, in a foundry employing about 60 
molders; applicants must be well up in dry sand 
and loam work, and understand irons and the most 
economical methods of melting, and be thoroughly 
familiar with piece work; none but first-class men 
need apply: state age, experience, and salary re- 
quired; a good salary will be paid to the right man. 
Address X. Y., Box 138, AMERICAN MACHINIST. 





y+ MISCELLANEOUS WANTS ¥— 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 

Auto. Steam Flue Cleaners. Kelley Co.. Erie, Pa. 

Kor Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Engines, special — gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y. 
Best Bolt Header in the world for $50. Address 


C. H. Baush & Sons, Holyoke, Mass. 
Wanted—Hardware specialties to build. Send 25 
cents for ‘*Eureka Knife and Shears Sharpener.” 
W.A.Smith & Co., 227 Eddy St., Providence, R. I. 
Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Il. 


Hand planer 15/’x16/'x34’", 75; Sellers screw-cut- 
ting lathe, 12’ swing, $120; ditto 17”’ and 20’ swing, 
$110 and $155: ditto Qn and 30’ swing, $350 each; 
boiler and engine, 12 horse, $150; 114 horse engine, 
$25; bench lathes cheap; sale or exchange. 229, 
AMERICAN MACHINIST. 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES. 
Windsor, Rise and Fall Rest. Al condition 
Fitchburg, Compound Kest Al condition 
Bement, Plain Rest, heavy fine Tool. 
Al condition 


1 Hin. x 5 ft. 
117 n. x 6 ft. 
1 16in. x7 ft. 


1 17 in. x 8 ft. Blaisdell, Rise and Fall Rest. Good as new 
1 13in. x 4 ft. Prentice, Plain Turning Lathe Al condition 
2 10 in. x 344 ft. Garvin, Hand Lathes. Good as new 


PLANERS. 

30in. x 30 in. x 8 ft. Hewes & Phillips, one 
head on rail, « fine modern Tool. 

40 in. x 36in. x 10 fc. New Haven, one head, 
heavy Tvol. 

37 in. x 40in. x 9 ft. Enterprise Machine Co., one 
head. 

“4 in. x 244 in. x6 ft. Pease, one head. 

lin. x 1) in. x 3 ft. Wilkinson. 


MISCELLANEOUS. 


Pats as new 


— 


* Good order 


Good order 
Al condition 
Al condition 


—— 


1 No. 1 Garvin Universal Milling Machine. Good as new 
1 No. 2 Garvin Plain Power Milling Machine. Good as hew 
1 Merritt Heavy Kack-Geared Milling Machine. Al condition 
1 3in. Hurlbut & Rogers Cutting-Off Machine. Al condition 
122 in. Gould & tberharut Automatic Ger 

Cutter. Good as new 
1 Prait& Whitney 2 Spindled Centering Machine. Good as new 


No. | Garvin Plain Screw Machine Good as new 

No. 3 Windsor Screw Machine, Wire Feed, Auto 
matie Chuck, very complete. 

No 3 Pratt & Whitney Plain Screw Machine. 

No. 4 Garvin 6-Spindle Drill-Press. 

No. 3 Garvin 4-Spindle Drill-Vress 

No.2 Brown & Sharpe Surface Grinder. 

Jearly 500 New and Second hand Tools in Stock. 
Write us, we are always ready to trade, 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. NEw YORK. 


SECOND-HAND AND NEW MACHINERY 


7 ft.x7 ft.x1644 Planer 3 Heads, Niles Al. 


Good as new 
Al condition 
Good as new 
Good as new 
Al condition 


a 





72 in, x48x33 ft. Planer 3 do 
54 in. x42 in x2444 ft. do 2 do 
42in.x42in.xl6ft. do 1 do 
30 in. x30 in.x8 ft. do 1 Head. 
26in.x@in.x7 ft. do 1 do 
25in.x2 in.x5 ft. do 1 do 
22in.x2lin.x5 ft. do 1 do 


90 in x30 ft. Triple Gear Engine Lathe, Ames Al 

80 in. x18 ft. Engine Lathe Geared Face Plate. 

60 in.x45 ft. Double Engine | athe 

52in x35 ft. Engine Lathe Horizontal Boring Machine, one end, 
42 in.x20 ft. En 
50 in. x30 ft. Be 
30 in. x28 ft. 


ne Lathe. 
, Triple Ge ared New Engine Lathe, 
Db 


- Pond Shafting Lathe. 


32 in.x12, 14, 16, 18 ft. Bed. New Engine do 
25 in.x12, 16, 20 and 24 ft. Bed. do do do 
2lin, x10. 12'ft. Bed. do do do 
20in.x7'4 & 8 ft. do 2d Hand = do do 
18 in.x re ” & 8 ft. do New & do do do 
17 in.x 8 ft. do do do do 
16in.x 6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
14 in.x 6 ft do do do do do 


Car Axle Lathe, Bement. 

15, 16, 18, 25 in. érank shapers. 

20, 24, 26 & 30 in. Geared Shapers. 

20, 22 24, 28, 30 & 36 in Drills, 

Bolt | Cutters. 

8 and 13 in. Stroke Slotters. 

Lot of Lincoln Pattern Millers. 

2 3and 4 Spindle Drills. Garvin. 

No. 75 Bliss Presses. 

Boiler Head Flanging Mach. ©’Brien’s Gear 
1100 and 3000 lb. Bement Steam Hammer, 
100 and 150 lb. Steam Homme r 

40 H. P. Vert. Engine. . & 8. OP. Co. 
lLin.x18 in. Hor hy Al Order 

12 in.x24 in. Corliss do do 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


The 


, Molding Mach, 





Founded fourteen years ago 
and prior to 1887 known as 
The Sanitar Engineer. 
The rec ognized authority on 
Municipal and Building 
Engineering. Recently en- 
larged by the addition of a 
department conducted, as 
is its custom, under the ad- 
vice of an expert, in which 
notable industrial plants are 


Engineering 
regularly described and il- 
lustrated, the steam and 


power plants being a conspicuous feature, 

Published every Saturday, $5 per year to United States, 
Canada and Mexico—3 to other countries. Sample copies 
and list of its publications free, Address, 


THE ENCINEERING RECORD, 
ee a ener tear 
277 Pearl Street, New York. 





New” Improved Machine Tools. 


FITCHBURG MACHINE WORKS, 


Lathes, 14, 16, 18, 24, 30 and 48 in swing. 
Planers, 24, 30 and 36 in. wide. 
Shapers, Traveling-head, 14 and 18 in. 


POWELL PLANER CO’S., 


Planers, “ extra heavy,”’ 30, 36 and 42 in. 


PRENTICE BROS., 


Lathes, 11, 12. 14, 16, 18 and 21 in. 
Drilis, 20, 21, 25, 82 and 36 in. 


HENDEY MACHINE CO’S., 


Lathes, * extra heavy,” 14, 16 and 18 in. 
Shapers, © Improved Friction,’ 15 and 24 in. 
OTHER SPECIALTIES: 
Upright Boring and Turning Mills, 3s in. 
Hor. Boring and Drilling Machines, 
Radial Drills, “extra gt *’3to 8 ft. arms. 
Improved Universal Milling Machines. 
improved Milling Machines, regular sizes 
Shapers, “Crank Motion,” and “ Triple Geared ” 

15, and 24 in. 
Pu nches, Shears, Flange Punches. &c. 
Boiler Bending Holls, &, 10 and 12 ft, ‘Im 

proved Style with Hinged Housing.”’ 

NOTICE. 
WE HAVE A LARGE ASSORTMENT OF 


Modern Style Second-Hand Tools 


IN GOOD ORDER, AT VERY LOW PRICES. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S | 


N.Y. Mach’y Warerooms, | 





FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 


Manufactory, SREFFIELD, ENG. > 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


NEW AND SECOND-HAND 
LATHES. 
CHUCKS 
REAMERS 
DRILLS 
SCREWS 
BELTING 
WASTE 
EMERY 
BUFFS 


List ‘ ‘J’? ON APPLICATION. 


FRASSE & CO. 


90-94 PARK ROW, NEW YORK CITY. 




















EA 
EA 
EA 
EA 


LELAND, FAULCONER & NORTON CO. Detroit, Mich. 





UTTIN 
UTTIN 
UTTIN 
UTTIN 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





ws 
Sk 


Pitrssurcn. 
Cuicaco 
New Yorn 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





A NEW SCREW PLATE. 











THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at sametime. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


The dies are our 
Each Stock is of 
Several sizes 


Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: ti & 13 Oliver St. 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GBINDINGS. No WASTH in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES & CO., 


NEW YORK: 143 Liberty St. 





9 fo 15 in. SWING 
Modern I esign. 


Valuable Features, 
CATALOGUE FREE. 








SEBASTIAN LATHE CO, 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





F ITCHBURG Macnine Works, 


MANUFACTURERS OF THE CELEBRATED 





[FITCHBURG 


AND OTHER 
SEND FOR + | 





48-inch Engine Lathe. 


ENGINE LATHE 


|METAL-WORKING MACHINES 
FITCHBURG, 








CATALOCUE E. 


MASS. 





VANDERBEEK’S 
MILLING MACHINE. 
FIVE STYLES. 

DOES STRAIGHT, CIRCULAR AND 
IRREGULAR WORK. 

THE STATES MACHINE CoO., 
HARTFORD, CONN. 





Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete past for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
rInventions perfected. Estimates furnished. Cor- 
respondence solicited. 

Send for Circular of our SENSITIVE ENEE DBILL. 


BRADY M’F'G, GO, ®%,wasninston st 


BROOKLYN, N. Y. 


| Flexible Metallic Fillet 
> a Ig %° For Pattern Makers. 8 Sizes. 
XR H. WHITE, 44 N. 4thSt. Phila, Pa. 








The Elliott Drill Press : 


reeeees FOR ANY LIGHT WORK °:::::- 
LARGE RANGE OF WORK - LOW PRICE 


LL. 


THE ELLIOTT DRI 





Now Manufactured by 
J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
e-@-~e SEND FOR CATALOGUE. em@~<e 















SEND FOR CIRCULAR. 
THE GEO. BURNHAM CO,, Worcester, Mass. 


























idGDortMachin 


E.P.BULLARD PROPR, BRIDGEPORT. CONN 








¢ Tool Works 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 


3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO.) 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


es 


Engineers, Architects and 
Suilders of 





BURR K, FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


‘ssulpling 
pue ae J903S puke Uo] 


- a 
na ent, atl A 


The above illustration is taken direct from a photograph, and shows the construction of an Iron Build- 


ing designed and built by us for The Newport News Ship Building & Dry Dock Co.. 
and used by them as a Machine Shop. 
diagonally across the building to show the Traveling Crane and the Gallery 


News. Va 


at Newport 
The photograph was taken looking 
The build- 


ing is 100 feet in width by 300 feet in length, the central portion being 50 feet and the 


wings each 25 feet in width. 
portion is controlled by 


SEND FOR OUR ILLUSTRATED C 


The wings are made two stories high. 
a traveling crane, 


The central 
and the wings by jib cranes. 


ATALOGUE. 








REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 





These Goods Lely for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


No. INCH. PRICE. No. INCH, PRICE- 
. 4 Biss. ae $0.60 10 ...2%....$1.35 
Ss 2 % .70 11 24 .» 1.45 
== 3 ty 70 12 o> BGO 
aiodd..1% 80 13 36 -« 10 
eea S....1%4 80 14 sso eee 
-4e 9 ee ee i x iM o- aa 
"Ss 7 i, ee: 16 -. 8,23 
Ss 8 134 ... 1.10 - BM. . 4.00 
= @ 9 2 1.20 ; 5.00 
fa 1Set to2in. 7.80 F vall Set. 31.10 


C. W. LeCOUNT, South Norwalk, Conn. 





Edvard’ Works on the Steam Engine 


The Practical Steam Engineer’s Guide in the 
Design, Construction and Management of American 
Stationary, Portable and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. For 
the Use of Engineers, pine ate Rng Steam Users. By 
Emery Edwards. 119 engravings 420 pag es, 12mo 
Price. : 82.50 


‘TE NTH “THOUSA N D. 


Edwards’ 600 Examination Questions and 
Answers, tor Engineers and Firemen (Station- 
ary and Marine) who desire to obtain a U.S. Govern- 
ment or State License. By Emory Edwards. Full bound 
in pocket book form, leather. 130 pages. Price..81.50 

The American Steam Engineer, Theoretical 
and Practical; with Examples of the Latest and Most 
Approved American Practice in the Design and Con- 
struction of Steam Engines and Boilers of Every De- 
scription. For the Use of Engineers, Machinists, Boller 
Makers, and Students. By Emory Edwards, M. 7 
engravings. 12mo, 419 pages. Price...... ~ 

Modern American Marine Engines, Boilers, 
and screw Propellers. Their Design and Con- 
struction. Showing the Present Practice of the most 
Eminent Engineers and Marine Engine Builders in the 
United States. By Emory Edwards. Tlustrated by 30 
large and elaborate plates. 4to. Price..........85.00 

The American Marine Engineer, Theoretical 
and Practical; with Examples of the Latest and Most 
Approved Marine Practice. For the Use of Marine En- 
gineers and Students. By Emory Edwards, 8 engrav- 
ings. 12mo. 435 pages. Price ................0005 82.50 

A Catechism of the Marine Steam Engine. 
For the Use of Engineers, Firemen and Mechanics. A 
Practical Work for Practical Men.  [llustrated by 63 
engravings, including examples of the most modern 
engines. Fifth edition, thoroughly revised, with much 
new matter. 12mo, 414 pages. Price....... .. 82.00 

Modern American Locomotive Engines. Their 
Design, Construction and Management. Illustrated by 
7 engravings. 12mo0, 383 pages. Price........... B'S. 

CP The above or anyof our Books sent bu mail, free of 
postage, at the publication prices, to any address in the 
world. 

tP™ Illustrated circulars, showing full tables of con- 
tents of all of the above valuable books, will be sent free to 
anyone in any part of the world who will send his ad- 
dress. 

CP Our New and Revised catalogue of Practical and 
Scientific Books, *8 pages, 8vo, as well as our other cata 
logues and cire ulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of postage 
toanyone tirnany part of the world who will furnish his 
address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa.. U.S, A. 


THE FOK PATENT OPER SIDE SHAPER. 


No springing of ram. 
No overhanging table 


Quick Return, Stroke 
ee Perfect Control. 

Can be Instantly Ad. 
justed 1-16 in. or 24 in. 

a" Screws to Monkey 
wit 


Powerful, Quick, 
Accurate. 

_ Write for Circular. 
THE FOX MACHINE (0., 
325 N. Front St. 
GRAND RAPIDS, MICH. 




















INTo,. 1 


TRAVELING CRANE. sioken Beams. 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00 
Timber, Bolts, Track Iron for overhead framo, 11.50 


Send for Illustrated Circular, giving full details. 


T. SHRIVER & CO. New york.” 
’ PATENT UNIVERSAL 
SCREW-CUTTING 


CENTRE, DEPTH. ANGLE 


avo TWIST DRILL GAGE 





J WYKE & CO E Boston Mass 


MFR'S FINE MACHINISTS TOOLS, 
SEND FOR LISTS 
CHAS CHURCHILL& CO..LTD,AGTS. 
21 CRossSt.Finspury, LONDON ENG. 











LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT ——" 
CINCINNATI, O., U. S. 





SUCH AS 


ENGINE DETAILS 


DASH POTS, VACUUM POTS, PLUNGERS, CYLINDER HEADS, VALVE BONNETS, CAPS, ETC., ETC. 


Manufactured on our new Cross Carriage Machine at a great saving over 


manufacturing the same on an Engine Lathe. 


ENGINE 
QUALITIES OF DETAIL 
MACHINE 


STIFFNESS 

POWER 

MULTIPLE TOOLS 
DUPLICATION 





pas <7) 


BUFFALO BLOWERS 





ib i LAE LE MA ae ASE SGIAE 


are TPILLLIISLT 


ae 


Suess BERGA 


es 


SAAgKAGE LEG EEAS VISTI 297; FI IT 
BUFFALO FORGE Co., SCOTT AT SC. N. We 





Gives the best oil fire. Does not increase insurance 


200 plants in use, for 50 varieties of work. weeuing and Tempering a Specialty. Send for Catalogue to 


HE AERATED FUEL COMPANY'S SYSTEM) \Z 


W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MFG. CO.,, 


General Agents for the U.8., SPRINGFIELD, MASS. 


A dmactiont Little Book, 
“HOW TO MAKEA th. p- 
MOTOR OR DYNAMO. 


Illustrated with plans and all details. 
Address, ELECTR ICAL REVIEW, 
13 Park Row,N. Y. 


HUGO BILGRAM, 


440 N. 12th St., Phila., Pa, 
Maker yn all kinds of 


pC HIMERY: 


Sees ial facilities for Accurate 
Work 


ONLY 
25 
vo 


=tamps 
Accepted 










Bevel Gears cut theoretically 
correct, 





Te WELLINGTON BELT HOLDER, 


Large or small 
belts shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with 
loose pulleys,saves 
belts, and is per- 
fectly safe. 

It is cheap, 

Write for descrip- 
tive circular and 
price list to 





Cut shows Holder in position 
beside driving pulley. 


- COOKE & CO. 


’ 
163 & 165 WASHINGTON STREET, NEW YORK, 





ENGINE CASTINGS. 


1-8 to 6 H. P. Horizontal and 
Marine 8 §$ and 60 Light 
DY NAMOS 

Fan, Ya ta Machine and 
Boat Motors. Either parts 
with nnteage or finished 
mec hines. Ou 825.00 

ATING D YNAMNO 
— 30 gal.of solutian, Send 
stamp for Catalogue. 


PALMER BROS., Mianus, Conn. 











And mention American Machinist. 








SEND FOR CATALOQUE. 


RRRESTER MACHINE SCREW CO. 


meen ——_YVYYVYVIYIVY NY 
. WORCESTER. Vinny 
pleticaa 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





SAW 


FOR 


Cutting 
Hot Iron 
or Steel, 
‘ R. KING MEG. CO., 


ERIE, tith & 12th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 




















WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 












FINERIES COTTON and 
WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Endorsed by Practical Mechanics Fvarywhere. Send for Catalogue. 


NO KEYS. NO KEY- — oe NO SLIPPING. STUART'S PATENT 
g Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few seco’ 
injury to shaft or coupling. 


s— SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE | g 
2 CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for A eee 
or single copies, 5 cts. each, postpai 











nds without 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 98 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for | ates 
or single copies, 5 cts. each, postpaid. 








ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 











MONEY SAVED. 





Comprnep Dritt ano Counterstnk ror Centerrnae Latwe Worx 


Size of body 3-10 in.: ; Drills ig in. and 3-32, or same size each end 
= 15-64 in. ‘ 8-100 and 7-100, 
13-64 in: 1-16 inch. Price $1.50 per doz. 


J. T. SLOCOMB & CO., Providence, x. |. 


$= 211 Bace St., Phila. 
[ feel Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
** Reliable’? Steam 

















ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


! RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Gt. 


NOW READY! 


J. Tregoning’s Treatise on Factory Management. Price 
ene — petal note or check toJ, Tregoning. Box 


The Moore & White Co, 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘Muore & White” 
Y Friction Clutches 


AND 


Cut-off Couplings. 


Send for | Circulars. 








rap. 
Catalogue free on 
application. 


mm 





BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 





pm AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 

ry STEAM PUMPS FOR ALL DUTIES. 
HI THE BUFFALO STEAM PUMP CO., 
=|). WORKS, ae ee N. ¥. 


BRANCH OFFICES {70 SO CLINTON STR 


. Y. CITY. 
55-57 CLINTON STREET, CHICACO, ILLS. 


THE MILLER STEAM PUMP CO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. 
Discounts and Terms on Application. 








DIXON, 
ILL. 











Q/aXWex 2/2 


THE Davioson STEAM PUMPS AND PUMPING ENGINES. 
“ae? BEST MADE  aithii 


SITUATIONS. 
Manufactured by 


7 M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N, Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET. BOSTON. 


WASHING AND TESTING APPARATUS 


Washes out, fills,and applies pressure to a boiler 
with hot water, without injury to boiler, and doing 
much more effective work than can be done with 
cold water. Capacity, 4,000 gallons per hour, and 
engine ready for service in one hour, Will produce 
and maintain three to five times the steam pressure 
used in operating it. 


Send for new 1892 Catalogue, containing also useful general information on 
use of Injectors. 


RUE MANF'G CO., 118 N. 9th St., Philadelphia, Pa. 





ne Sd Wa Sans tthe eS 


RUE & san 











FROM 1-4 TO 15,000 LBS, WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of great 
strength. 
Stronger and more durable than iron forgingsin any position or 
for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives 
STEEL CAST INGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


TEEL 
betas 


The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 














Tie 7... TAVIAG (eee 
PIPE AND NUT WRENCH. 

















ER & CO., SOLE ACENTS, 
Duane £932 New York. 


KE Se - JOHNSON. 


WATERBURY, CONN. 


} 295 
BUILDERS OF 


¢ 
OVER, Sof] SPECIAL AUTOMATIC MACHINERY 
NS) Ss 


</\2es BICYCLE M 


E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, W.Y. 
Presses, Drop Hammers, Shears & Dies, 


Send for Circular. 


SFL BLA 





FOR WORKING 
WIRE or SHEET METAL 
INTO ANY SHAPE DESIRED. 


ACHINERY A SPECIALTY. 









‘Wd ‘WIH@’140V IInd 
‘9}99.138 J19GIIA pue ptz 
‘SyHIOM PUB ZITO 





THE HENDERSON MACHINE TOOL 00. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Western Office, 14 N. CANAL ST., CHICAGO. 
OWNERS OF 


THESTILES & PARKER PRESSCO. 





STARRETT’S 


FINE 
) TOOLS 


95 Water Street, BOSTON MASS, 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power. 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMES TOS, DELAWARE. 
FOR SALE BY 


CHAS. CHURCHILL & CO., Limited 
No. 21 Cross Street, Finsbury, London, England. 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
S. STARRETT 

Athol, Mass., U.S. A. 

Lonpon AGEents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C, 








WE MAKE 


STEEL RULES 
WITH HARDENED ENDS. 





ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 














STANDARD TOOL CO., amma | ye 
ATHOL, MASS., U. S. A. . = 

MANUFACTURERS OF > & is + 
MACHINISTS’ FINE TOOLS. - SFE 
CATALOG FREE. Oa es aw 
PES &, 
Ows = 
[HE STANDARD REVOLUTIONS COUNTER Me ods 
A. B. PITKIN MACHINERY CO. Stace 
Provivence, R. I. Boston, Mass. - <a = 
Seas 
Send for <jamal Circular, % : Bs ss 
en or > = oz Ry 
“Wamu > oa el 

Patent Stop Motion Registers 2,000 i ry . > 

va oe 





Correspondence solicited. 





Revolutions 
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M 4 ACH IN IST 1 


On 











DO YOUR 


TAPPING 


WITH THE 


Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
| PRICES _REDUCED. 


DOES NOT BREAK TAPS 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 


OBTAINING Dry STEAM 
AND REMOVING 


WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send fer Cirenlar and Price List. 


Harrison Safety Boiler W'ks, 


Germantown Junction, Phila., Pa. 


THOS. H. DALLETT & 60., 


York St, & Sedgley Ave., Philadelphia, 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELEGTRIG MOTORS S3°ci2!'.c220t: “Tilblad 
3 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tations 


Complete Power Plants. 


The ONEIDA MFG. CHUCK CO, 


ONEIDA, N. Y., U.S.A 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quickest reversing jaws 
ever invented. Single piece of m2tal in body. Patent V hole in nut 
pulls jaw close to face of chuck when griyping. Most durable and 
convenient chuck in the market. Write for Catalocue. 


CHERY WEL i. 
N | iil! o WORCESTER, MASS. 


Send for Illustrated Catalogue. | » 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK, 


SEND FOR CAT ALOONS. 
Callowhill St., 


MARIS: AND BEEKLEY, PHILADELPHIA, PA, 
HIGH sree POWER 





Can be operated by any one. Requires no 
adjustment from one size of tap to another 
Is free from all adjustable frictions, &c., that 
require scientific treatment continually. 


Send for Circular. 

















































2343 & 2345 








TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA 


MOFFET PORTABLE DRILL. 


Send for Cirenlars 
and References. 
















UNSURPASSED Weighs 42 Ibs. and 
drills rom 76 to 
ASA 1% inches diam 


eter. 


REAMER, 


Will work in 
any position. 


Runs with Steam 


PRICES ON Compressed Air. 


APPLICATION. 


THE HORNER 
MACHINE CO., 





Water Tool Grinder. 


HOLYOKE, nat 4.6. TIMOLAT, 
59S. Vee, 
MASS. Send for Circular, Gas 











$ COILS and 4 
$ BENDS of $ 
2 IRON, ’ 
¢ BRASS, ¢ 
7 and P’ 

e COPPER PIPE 
INTERESTING, 6 of every ‘| 

a 2, N ST R U CT iv E. ° description. 
W pamphlet o U cating by € 

means of Pure Flake Graphite. Send fora « ~ — 

Copy: 40S. DIXON CRUCIBLE CO., @ The National Pipe Bending Co. ¢ 
| JERSEY CITY, N. J. @ 62 River St., New Haven,Conn. @ 
Cteeeeeqqneqeeqeed 





|Weatnt Chuck, Formerly Seam Eo Pn, Oni i, Sh 


Manufacturers of all kinds of A nder Westcott’s Patent, 


~ lc ‘apacity Little Giaat Improved & ** Double Grip.” | 
LATHE Extra Strong Screws 
| 
AND— | No. ss Dee { Folding Drills. 
i) IYinch. | Oto % inch, 
DRII I 0 2% =" Oto & * 
1 3 he Oto %& * 


$4 Otol 


l¢ 4 *» | Otolin. ex. strong. 

3 5 se Oo 1s inc oh. } 

CHUCKS.) © &: EES 
# 5 ] 7 be 1 St 


SEND FOR ILLUSTRATED CATALOGUE. 


NEW DRILL CHUCK, 


STYLE A. 


Strong, Durable, Accurate and Cheap, 
SEND FOR PRICES AND DISCOUNTS. 
THE E. HORTON & SON CO., 
WINDSOR FOCKS, CONN., U.S. A. 

Or CHAS. CHURCHILL & CO., Ltd., 


NOTICE 


We have just added to our line of rye Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new eae of Chucks to 


THE CUSHMAN CHUCK CoO., 


HARTEORD, CONN, 


LATHE AND DRILL CHUCKS. 


Buyers should note quality firs 


nS 











21 Cross St., Finsbary, London, Eng. 





We now carry 





and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 
We carry a large variety in stock, 
and design chucks and chucking 


tools for special purposes. Have 
you read our late catalogue! 





SECTION INDPT. 


ome coma. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


4, CHUCKS 


ge Independent, Universal and Com- 
e bination LATHE CHUCKS. 
y ——Also, DRILL CHUCKS.— 


CN SKINNER CHUCK CO. 
Send for CATALOGUE. NEW BRITAIN, CONN. , 


T 
LJ 
The NAT 
INDEPENDENT, 
Has the Holding UNIVERSAL, 
COMBINATION. 


Power of Taper Socket —" “te 

vethe , Strongest. Easie: ote. ohare e. Best finis eversible 
together with all the Jaw patented) a mages inciudin every possible 
advantages of the com- | desired position. rALOGUE. ustrated, sent 
mon Friction Chuck free. Liberal on. SN t shi dont Address 

i wM. WHITLOCK, "MANU ‘ACTURER, 

Write for Illustrated] 132d Street and Park Ave., New York City. 
Price List and Discounts 


Foe rmsrsciwocoo,  MERSHELL FLUE WELDER 


! d P| th } Will weld any size flues 

or all aner ue My in superior manner, the 
SEND FOR CIRCULAR. | weld being 4 

C.W. JORDAN, | perfectly ‘ 

4 Wayne St. smooth in- 
WORCESTER, MASS. | cj de and 
out. Welds 
200 loco- 
motive flues per 
day. 

Send for circular 


‘HETHERINGTON 
& BERNER, 
Indianapolis, Ind. 


we 


ule NEWREVERSIBLE JAWS 
(DOVETAILED). 


New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 





































SOD ODED IHSCBSHCDVSHDVS 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates 


Saati Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 








“a 





cu ée= Ge oe oo 


Almond Drill Chuck 


= Pr Sold at all Machinists’ 
—— a |S A Supply Stores. 


are 
T. R. ALMOND, 
83 & 85 Washington St. 
Brooxtyn, N.Y 


HYDRAULIC ~MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


WATSON & STILLMAN, Mfrs. of 









SAIC - F 
ine castings by new pressu:e procest 
Bare a equal to hand cut work in Bronze, Brass 
Aluminum, and German Silver. Machin: 
ery Name-Plates 19 cents per sq. inch. 














204, 206, 208 & 210 E. 43d &t., New York. 


Base Jack. Single Plunger Pump 
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PUTNAM MACHINE COMPANY, 
ORIGINAL BUILDERS = }.0,..553, STANDARD, 


put hase 2 SEMI-STANDARD, 


AUTOMATIC ENGINES. RECULAR 
IRON PLANERS, BOLT LATH ES, 


GUTTERS, UPRIGHT : 


| semntettendaréd 
Lathe, 





Se ee FITCHBURG, - MASS. 
SLOTTERS, RAILROAD a U.S. A. 


TOOLS, ETC. 


JOHN BECKER MANUFACTURING CO., | 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water ft, 
rib, ag OUTER Sun MACHINES 


made on the most ap 
proved plans. Are 
MACHINE TO0L €0,, 


strictly first class 
N. FE. Cor. Water & Market Sts, 








A. Fs A L K E N A U, 

[ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOI 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed 








Cet 
THE BECKER VERTICAL MILLER, 
No. 3. 











rial and de 
sign, and are 
warranted as 
such. Forquick 
adjustments. 
rapid produc 
tion of fine work 
—-e and convenience: 
F 6«6Uof operation 
they are unex- 
Sold on their merits. 


in workman 
Hamilton, Ohio, U.S, A. 


ship. mate 


> celled. 


26’’and 32” Back Geared and | Satisfaction guaranteed. Address for full par- 
LANDIS BROS., Mfrs., 


Waynesboro, Pa. 


HARLES ‘“MURRAY=+ 
° 


Power Feed ticulars, 


Ml PAOD) 


A SPECIALTY. 
Correspondence Solicited. oan ST. s+ NEW YO 


BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from 5 to 1” 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 44’. Write for prices and samples. - 


GRANT ANTI-FRICTION BALL CO.; Fitchburg, Mass. 


























American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical 
















operation requiring high, even and controllable 
temperature. 
No. SO NASSAU ST., 
NEW YORK. 
THE INGERSOLL MILLING MACHINE 60., 
ROCKFORD, ILLS. 
15 in., 22 in., 24 in., 836 in. Slab Milling Machines. 
zontal Boring Machines. 
36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 Ibs. 


wimg | Cutters A any Size or venta 


=~ses:5 
+4 
-= 


- o> 





PAT. DEC. 24, 1889. 









9 BICKFORD 
~ DRILL C0, 


ea’ Centering 





BUILDERS OF Machine. 
UPRIGHT Sizes, a”, 0, 6’, 6” 
a) |e RADIAL HURLBUT, ROGERS 


MACHINE Co. 


AND ana nee 4 ag? 
U N IV E R $ A L . wm Agents 21 Cross st "tame 


England. 


RADIAL DRILLS. 
we. Boring & Turn- 
2 ing Mills. 


” 3 PIKESTREET. 
CINCINNATI, O. 





W. C. YOUNG M’F'G CO.,"°sr" 
Foot Lathes, Engine Lathes, 


THE McNAULL 
PNVERSAL RADA 


DRILL. 





EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page e cle th bound b« ye A copy Patented. 
will be sent, express paid, to any one s sending 
$1.00, and the money paid for boc ‘k wil te be re BEST THING OUT. 
funded with first order amc yunting to $10 . 
or over. 4 Write for circulars to 
MONTGOMERY & CO., McNAULL 
105 FULTON STREET 


——_-— Math. &Fdy.to, 
© RONCEVERTE, 
W. VA. 


NEW YORK CITY. 








COMPLETE MACHINE SHOP EQUIPMENTS. 








IMPROVED STANDARD ENCINE LATHE WITH TURRET ON CARRIACE. 


MACHINE TOOL CoO., CINCINNATI, OHIO. 


THE LODCE *« DAVIS 


NEW YORK STORE, 


64 Cortlandt Street. 


CHICAGO STORE, 


68-70 $. Canal Street. 


ST. LOUIS STORE, 


823 N. 2d Street. 


BOSTON STORE, 


23-25 Purchase Street. 


PHILADELPHIA OFFICE, 


19 N. 7th Street. 


SAN FRANCISCO OFFICE, 


21-28 Tremont Street. 


COVENTRY, ENCLAND, 
Alfred Herbert. 

Improved Standard 
Engine Lathes fitted with 
turrets on the carriage 
or shears, thus making 
a complete turret and a 
complete Engine Lathe 
in one, as the turrets are 
interchangeable with 
compound rests or tail 
stock, _ 
12>" Taper Attachment. 
225 Compound Rest. 
125° Automatic Stop. 


25> Reverse in Apron. 
25” Lead Screw Inside. 


See Advertisement on page 20, 





WORKS 





a tl 





i a cael 


See 


| 
| 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 

















NEW PATTERN 27- -INCH ENCINE LATHE, 


mace cy F, E. REED & CO., 


WORCESTER, 
MASS. 


Selling Agents: MANNING, MAXWELL & MOORE, 111 Liberty Street, 
New York, and 60 South Canal Street, Chicago, ru. 
CATALOGUE SENT UPON APPLICATION, 











ENGINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 





ADDRESS 


DIETZ, GANG & CO., 


58 & 6O PENN ST., 
CINCINNATI, O., U. S.A. 


9 C.H.BAUSH & SONS. 


HOLYOKE, MASS. 


Manufacturers of 


= POST, 


i SISPENDED 


AND 


Walla 


From the 













- smallest to 
mw thelargest. 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


2 BY 24 FLAT TURRET 
. P ‘ail pan 








Send for 
CATALOGUE i 
for °92, 
JONES LAMSON MACHINE 60., 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery. 


DETROIT, MICH. 








fhe. Pincin Blas Il Go 


7 eee aie 


Y UNIVERSAL CUTTER. » 
6 REAMER GRINDERS.» 
— Cincinnati. O.— 








GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 
MATER, 


jae Write us for Photo 
and Prices. 


- a 
OUR SPECIALTY 


CRANK and GEARED SHAPERS. 


. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 


























P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 












BARNES’ 


y UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. E.G JOHN BARNES 60, 


' 1995 Ruby St., Rockford, Ill. 


" ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross ST., FINSBURY. LONDON, E.C., ENG. 


| BARKER’S IMPROVED — 
CENTER GRINDING MACHINE, 








F | prtes, O48. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
NUFACTURED B 


we. BARKER 6 & CO., Cincinnati, Ohlo. 


SEND FOR CIRC ULAR. 








BORING AND 


of TURNING 
Ss Wills 


> 4, 6, & 6 Ft. Swing. 


H. Bickford, 










Myre a- 





Vertical Deri Presses, 12 to 52 
inch swing. Radia) Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS. °s 








WORCESTER, MASS 


D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Cutting and ame 
Pipe Lin. to 4in., by HAND or POWE 


SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS, N. Y. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St., Finsbury, London, 





























es Palas S 
Gime (40% 4 ) 5) é % > al 

Ae : ay . e) f—- me, 
la Fes 9 “EUFFEL&ESSER ¢, ee | 
O\ See AK NEW YORK VAG 
rr Si’ AND CHICAGO. 1h ad 
. AOA || Manufacturers of HY 
>\ \.| Drawing Materials, Ht 





\ Surveying Instru- j WHat 
= ments, &c. Vg 





HOW TO COMPUTE THE HORSE POWER OF A STEAM ENGINE, 
Use the Average Steam Pressure and Horse Power Indi- 
“ or, which give it at onc 'e fo 7 ae Cc ut-off, Price, 82.00, 










. Publis hed by KEUFFE EL & ESSER CO., New York, 
ranch, © hicago). Drawing Materials and Surveying 
Instruments 

P 8 
aon! 
DHE 
Ag 4H 
SCs rl S. 
IiAsca " 
cS Dvd The Snyder celebrated 
38 Upright Drills with 
Al: }| latestimprovements are 
na 4} what you want. Con- 
ee sumers say they excel 
ae a} for general or special 
a> h| MachineShop work. For 


i sale by leading Machine 
a Tool dealers, 


je, UB Sayer, 


WORCESTER, 
MASS., 
U.-8, A. 





FOR HAND OR POWER. 
MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Cutting and Threading Machinery, 








WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OP YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENGINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 





(DON’T SEND US 
and we will send you by mail, prepaid, a sample 


ANY STAMPS) 


ONE-INCH “SKELETON” PIPE DIE. 


EITHER 2% square by % thick, or 2% square by % 
thick—which may be returned to us tf not satisfactory 

This is a cheap and simple plan to learn all about a 
tool far too good for you to be ignorant of—that ts, ti! 
you use any pipe-threading tools. 


PANCOAST & MAULE, 
Philadelphia, U.8 A 








ELECTRIC 
CRANES 


AND 


TOOLS. 
PAWLING & HARNISGHFEGER, 


BUILDERS, 
MILWAUKEE, Wis. 





ae et bala 


Ei fel: "HOO TITY itil ~ 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable T< 








for all Bench Wo 
workers, Latest — 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 


Manchester, England, 










oor LATHES 







PATENTED. 
With New and Valuable Features, 


ONLY BY THE 


ADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS. CHURCHILLL & CO., L't’d. 





21 Cross St., Finsbury, London, E. C., Eng. 
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WM. SELLERS & 60,, incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
‘pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
== Pulleys, Hangers, Couplings, Ete. 
—— INJECTORS FOR ALL CLASSES OF BOILERS. 


THE LOG ALLS nm 


Double, Single. Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


| S Punches and Shears, 


OVER 300 SIZES. 


x ALSO 
—_ == vi Y PowerCushioned Hammer. <e 
: = Send for New Catalogue. = 














an, 
OHIO. 











The DETRICK & HARVEY 
MACHINE 6O., 


aes Md. 





THE ACME MACHINERY CO. 


LEVELLAND, OHIO 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


PFIRST PREMIUM © CINCINNATI CENTENNIAL. = 














PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883, 
AUG, 25, 1585, 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


NEW YORK OFFICE, EQuiITABLe BUILDING. 
GEORGE PLACE, Agent. 
WILMINCTON, 


The  HILLES @ & JONES CO., rawr 








MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


- HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 


WORCESTER, 
MASS. 


Dy 
a Torgi, 

















































MARKING MACHINE, |THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 
For rolling THE BURTON MACHINE Co., 
trade-marks 


302 Peach St., 
fe ERIE, PA. 

on flat or round 

Iron or Stee! surfaces. 







The cut represents 
our Stationary and 
Portable Key - Seat 
ing Machine, which 





New Automatic 
re Solid Die 


Sout 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 


ne h 
cone ty 3 requirements of THREADING TRANSMISSION. MACHINERY 
Cutlery = weakens shop. They are furnished AND 
with one, two or three Arbors, as 
Pistol, i desired, to cut any width of key-seat ; fag TAPPING lJ D D FARI NC 
Twist Drill =} up to 2 +o See wee . “> + 
: . shes Arbor works 
<= in all hares ans g: 15-16 a - - A C ws j wi the 
Wrench, and any Ss inches to 3 inches diameter WILL GUARANTEE T HINE T San ve FACILITIES FOR THE 
A aap adc a pg ts WE ANTEE THIS MAC oO 
pe gud pn Nese ions cuts seats 12 inches } 46 accurate BOLT THREADING more rapidly than any other meee ; 
° ‘ . i machine ma —! - 
R aa 6 H pe SS = oiie lash Ly : 1 oan © "Changes fro! 1m one size toanother can be madein one minute. E C LAS S OF WO RK 
ead up. inches diameter, and cuts aeata 16 inches lone. | 5 4, | Nocomplicated head to get out of order. 


Catalogue “B"’ free, 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too ‘arge to be placed on machine it 
can be detached from stand and used as portable machine 








BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 
WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. 


BALTIMORE, MD. 











MEGHAN 


DRAWING TAUGHT BY MAIL 


Also, Mecuanics, Mining, Prospecting, Arithmetic, ete. 
need know how to read and write. 
FREE Circular to 


To begin, students only 


DIPLOMAS Awarded. Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 











All GENUINE 
INGOTS & MANUFACTURES | 
BEAR OUR 


PHOSPHOR- -BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


REG.T RADE MARKS. 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORIGINAL MANUFACTURERS OF PHOSPHOR- 


| BRONZE IN THE UNITED STATES AND SOLE 


Dunst 8 ome, MARKERS OF “ELEPHANT BRAND PHosPHor-BRonzeE, 








THE VERNON COUNTING REGISTER. 


» Positive Motion,Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK. 














HARDENED & Sep ewe: rogevely True! 
ae arr =! _ Expanding Mandrels. 












From 1 in, to 7 in., with 9 © 7 W. H. NICHOLSON & CO., 
Mandrels. 


London House: CHAS. CHURCHILL & CO.,, L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 








WILKES-BARRE, PA, 


GIANT KEY SEATER. |] OVW WATER ALARM 


Rack-C Cniting Attachment 
ey-making Machines, 7 

Protect your Boilers 

and your Lives. 


VALLEY MACHINE co. 
SAGINAW, Mic H. 
The Falls Rivet & Machine 
Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


- ASHLEY'S ALARM. 


have a Key Seater made by 
another ye say the Giant 

It will prove a good 
investment, 


> Ashley Engineering Co, 


me kes. The Mi arinette iron 
Works at West Duluth, expe- 
rienced with other Key Seat- 
136 Liberty Street, 
New Yorx City. 
Agents wanted in every State. 


ers, say the Giant is oupertr 
A DRY STEAM. 


in "every respect 
Brightman, Pres. Brightman 
Simpson's Centrifugal 
Steam Separator. 


Machine Co., Clevelan< ie 
Ohio, says he is perso mally 

For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete, 


= familiar with the principal 
Key Seaters, and that the 
Place Separator as close to engine 
e, the steam taking a spiral 
t 


course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter a 
A or B, as convenience may require 
also used in conveying steam long ¢ di 
tanc fo r Steam Hammers, Dry Hous 

Water Gas Ge »nerators rand for all pur 





. Giant leads them all. 
LONDON AGENTS: Charles Churchill & Co., Limited, 
21 Cross St., Finsbury, E. C 


STRANGE, BUT TRUE YI 
Taz New Process Raw Hive Gears 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 

















They require No 
Lubricant, 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS 





poses where Dry Steam is neces sary. 


KEYSTONE ENGINE & MACHINE WORKS, 








SYRACUSE, N.Y.,U.S.A. Fifth and Buttonwood Streets, Philadelphia. 
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_ — AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
" HiGH-PRESSURE BOILERS. 

> Complete Steam Power Plants of Highest Attamable Efficiency 
<<” adress BUCKEYE ENGINE CO., Salem, 0. 
se = a” Or SALES ACENTS: 
SURRTE,ERGTYE C0, SAL GTS BPO ae arpa main ACT Co Ti 


NSON & CARY COMPANY, St. Paul, Minn. A. i. FISH. No. 61 First St., San Francisco, Cal. 
ey 4 MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


GAS # ete ENGINES 


STATIONARY. and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
hour per horse power 
and requires but little 
attention torun them 
Every Engine 
phd il ed fang oe Full 
particulars free by mail 
fention this paper 


VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


83d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 

















FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 





AMES IRON WORKS, 


Sy * 
a ‘aul ms i. OSWECO, Nie Ve 





——— 
Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 
















ene 
OF IMPROVED - 


CORLISS STEAM ENGINES 


ONTRACTS -+ b 
C TAKEN FOR LOMPLETE news << 


FROCK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


> Sy 











WAY a SBORO, 







(Tandem Compound.) 


ps inh IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 Cortlandt st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


: xt "Dick & Church” Automatic Cut-off Engine 


= Single, Tandem Compound, and Triple Expansion. 
A | Horizontal Tubular and Manning Vertical Boilers. 


_— : 
AUTOMATIC 
WIGit SPEED 
— NPY 





ety 


z 
: “2 





HIGH PRESSURE BOILERS ¥o ay sy) WESTON Ene INE Gon 


gh yin 
AND 


GOMPLETE POWER PLANTS “= ae 








FRISBIE FRICTION 
} /PULLEYS * CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE 


If you want the most perfect SLIDE-TOP GLASS OIL CUP ever put 
on the market, try LUNKENHEIMER’S PIONEER OIL CUP and you 
make no mistake, It has now been in the market for over ten years and j 
to-day more pupular than ever. If interested, send for catalogue describine 
the above and numerous other specialties of interest to steam users 
Mention the AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 





, | st and Cheapest Gas Engine known. Speed can be char 
while running. Send for Circular. 
BACKUS w ATER. MOTOR CO., Newark, N.J. 
lso Mfrs. VENTILATING FA 











Lunrenheimer’s 


Pioneer Oil 
rig. sos. The Lunkenheimer Brass Mfg. Go., Cincinnati, Ohio, U. $. A. 





CONOVER 
CONDENSERS. ¥ 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


tay HANDSOME CATALOCUE FREE. 
Zé 3 THE CONOVER MFG. CO., 95 Liberty St., N.Y. 


IF YOU WISH TO OBTAIN 


Dry Steam 


Write Postal for copy of our New Book, ‘* How to Obtain Dry Sieam,’’ Mailed free 


THE POND ENCINEERINC CoO. 


Offices: ST. LOUIS, CHICAGO, KANSAS CITY. 















MA NUFACTUBERS O The Simplest, 
PUL eure 


mJ. H. & D, LAKE C0., <3 sMORELLSVILLE N.Y, 7 







ey Cc 


WRITE FOR ILLUSTRATED 





G 
and quickly without jar. 


P. PRYIBIL, 


498-510 W. 41st Street, NEW YORE. 


CATALOGUE. 


Unequaled Wood Working Machinery, ) «a 9 
Piano Action and Special Machinery,) “" 


Metal, Horn & Ivory Working Machinery, “’B.”’ 
Pulleys, Shafting, Hangers, Etc., = 


OF THE MOST PERFECT CONSTRUCTION. 


LARGE STOCK ON HAND 


s 
D CIRCULAR. 








New Resawing Bandsaw. 
SELF CENTERIN( 
Capacity 16,000 to 20,000 ft. Per Day, 


AGENTS WANTED. 


SIMPLE, TANDEM annCROSS 
op eaeee SaaS 2 Srna 
OUR GUARANTEE. WHO DARE MEET IT? 1 


engine shall not run one revolution slower 
hen fully loaded than when running empty,and & feduc- 
tion of boiler pressure from the greatest to that necessayy) 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 2m 
becomes the property of the purchaser upon pdy-ae ; 
ment of one dollar Send for Catalogue. ral Se 
Branch Officos{ 4! Liberty St. New York. NY. J. H. Me aaa 
rANCh VITICES.) 412 Washington Ave. St.Louis, 0. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Washington St., Y. 
46 N. 7th St., Philade ‘pnts a. 
7 Haverhill St., Boston. 








| 28 W. Randolph St., Chicago 
} 99 ist Ave., Pittsburgh 
| 179 Race Stl, Cincinnati. 


Tee CASE AUTOMATIC HG PED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation. 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 21; to 25 H. P. 


' Manufactured hy THE J. T. CASE ENGINE CO., 
NEW BRITAIN, OONN., WM. S. HINE, G:n’l Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 


(ORLIssS NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO., 


26 W. Washington St., Chicago. 


BORe SROIREE RING CO., Ltd. 


OFFICE AND WORKS: 
AMHERST, NOVA SCOTIA. 


PERFECT ALIGNMENT. 


ROBB-ARMSTRONG ENGINE, 


Containing all the best points of Standard American 


























i¥ 


High Speed Engines and severalimprovements. Prof. 
Sweet’s Straight Line Governor and Valve. The 
Coffin Throttle. Armstrong's Crosshead, Valve, Gear 
and Oiling Devices. Interchangeable parts. 
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PROVIDENCE, R. I. 


ANOTHER REDUCTION IN PRICES. 
In accordance with our practice of reducing the prices of 
all our products as fast as is consistent with good quality and 


cost, we have to-day decided upon another reduction—the price 
of the 


No. 1 Universal Milling Machine 
is again reduced. 


PARTICULARS GIVEN ON APPLICATION. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


ee 2OIO0L8. 
SLOTTING MACHINES. 


In sizes from 6!4-inch stroke to 54-inch stroke. 














Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 
transverse and circular, all automatic. 

Special Iron and Steel-working machinery for 


all classes of machine shops. 


Se Correspondence solicited. 


NEW YORK, 
136 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLDG, 


PITTSBURGH, 
LEWIS BLOCK, 





14INCH SLOTTING MACHINE 








JENKINS DISCS 8 HIGH STEAM PRESSURE. 


If you have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as “ Jenkins,”» when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK, 
JENKINS BROS, {SS HEEN FOV 


& 33 N, CANAL S8T., CHICAGO. 








THE YALE & TOWNE MFG-CO. 
STAMFORD CONN 
NEW YORK CHICAGO PHILA BOSTON 








WE BUILD A COMPLETE LINE OF 


‘iain LABOR-SAVING MACHINE TOCLE, 
THE LODGE & DAVIS 
MACHINE TOOL CO. 


WORKS: 
CINCINNATI, OHIO. 


_. BRANCH STORES IN 
a PRINCIPAL CITIES. 


see Advertisement, Page 16, 
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= XO oe " 
improved Full Automatic Bolt Cutter and Nut Tapper. 


THE GARVIN MACHINE CO., 


MANUFACTURERS OF AND DEALERS 


IRON-WORKING MACHINERY. 


Milling Machines, 
Screw Machines, 
Tapping Machines, 





Hand Lathes, 
Cutter Crinders, 
Drill Presses, 
Engine Lathes, 
Planers, Shapers, 
Power Presses, Etc. 
Special Machinery Designed and Built. 
A Full Stock of New and Second-Hand Ma- 


chinery Always on Hand at 
Our Warerooms, 


LAIGHT AND CANAL STREETS, NEW YORK. 











HARTFORD, CONN., U.S.A. 


Ask trial of Holders with Inserted Cutters, 
in Lathes and Planers for Turning, Cutting Off, 
Threading, Shaping, and Boring Metals. 
ters are inexpensive and may be sharpened by 


BROWN & SHARPE MEG. (0, [THE PRATT & WHITNEY CO. 


The cut- 


grinding without changing the form. 


Milling Cutters, in variety, carried in stock 
and made to order. 


CIRCULARS AND PRICES FURNISHED UPON APPLICATION. 





THE BILLINGS & SPENCER COMPANY 
‘HARTFORD, CONN. 


MANUFACTURERS OF 


Machinists’ Tools 
Hammers 
‘Ratchet ‘Drills 


DROP 


Eve ‘Bolts 
Gauges 


Phers 


Wrenches 
Taps 
Carbon Tongs 
Hand Vises 


QUALITY THE BEST 


FORGINGS OF ALL DESCRIPTIONS 





WARNER & a” | egniOn”: 





GLOBE VALVE CHUCK. 
BRASS WORKING MACHINERY. 


ILLUSTRATED CATALOGUE ON APPLICATION, 





"GEO. W. FIFIELD, 


phs 


ag Cuts, Photogra 

-d on application. 
Lowell, Mass., U.S. A. 

o ’ -" 


Manufacturer of ENGINE LATHES 


= from 17 to 50 in. swir 
i and Prices furnishe 


















" 
" 








i. W.h L DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 





THE METROPOLITAN AUTOMATIC INJECTOR 


OPERATED Entirely 
by One Handle. 





The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 
Every engineer can repair the injector without 
sending it to the manufacturers. ate in stock 
by the Largest Supply Houses in the U. 


Western Agent, CRANE CO., € tr 
JENKINS BROS., New York, Southern Agents. 


The Hayden & Derby Mfg, Co, 


SOLE MANUFACTURERS, 


WO. 111 LIBERTY STREET, NEW YORK. 








1. M. ALLEN, PREsmENT. 

WM. B. FRANKLIN, Vice-PRresmwent. 
F. B. ALLEN, SEconp Vick-PRESIDENT. 
J. B. PIERCE, Srcretary & TREASURER 





WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 











| 20 SIZES. 


From 22/’x22’’ 
to 96’x72” any 


lengtn. 












SPUR-GEARED AND SPIRAL-GEARED 
(** SELLERS? MOTION ») 


LANERS 


MANUFACTURED BY 


The G. A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 0. | 











14” X 6’ Engine Lathe. 


THE 





16” x 6’ Engine Lathe. 
MANUFACTURERS OF 


ree cnece MACHINE TOOL 











21” X 8’ Engine Lathe. 


TORRINGTON. CONN, 


CHAS CHURCHILL& Co.,LTD, ACTS 
¢ 21 CROSSST., Finseury, LONDON, Enc. 











a v.m.cARPENTER &_— 


PAWTUCKET.R. I. 





Manufacturer 
—of = 


APS & DIE 
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